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Abstract 
 
This project investigated the relationship between children‘s reading ability and their 
phonological awareness, phonological short term memory and visual short term 
memory in a diglossic setting. The study was conducted in Kuwait where children grow 
up speaking a Kuwaiti local form of the Arabic language. This form of Arabic is 
linguistically distinct from the literate Arabic. The children also deal with another type 
of words, which are Kuwaiti shared words. The effect of these different types of Arabic 
words on children‘s reading ability and phonological sensitivity was investigated. Four 
measures were administered in both studies; single word reading ability, phonological 
deletion, phonological short term memory and visual short term memory.  
 
Two studies were conducted; a cross-sectional study and a longitudinal study using four 
measures. In the cross-sectional study, forty-nine 6 year-old students participated. 
Results indicated that all predictor measures, phonological awareness, phonological 
short term memory and visual short term memory, correlated with reading ability. But 
regression analysis showed that only children‘s phonological awareness uniquely 
predicted reading ability when controlling for age and Verbal IQ. Anova showed that 
there was also a significant effect of word type on children‘s reading ability but not their 
phonological awareness. So children found it easier to read the modern standard Arabic 
and shared words than the local dialect words.  
 
In the longitudinal study, all tasks were administered to participants three times; 85 
children at the beginning of first grade, 81 children at the end of first grade, and 78 
children at the start of second grade. All participants‘ reading abilities and both 
phonological and visual short term memory improved over time. Phonological 
awareness still uniquely predicted reading ability when controlling for age and Verbal 
IQ across all the time points. But there was a change in how word types affected 
phonological awareness. 
 
Very few studies have investigated reading ability in Arabic. This project helps further 
understanding about the unique contribution of the different cognitive skills towards 
reading ability. Also, it improves the awareness of Arabic children‘s needs and 
complications in acquiring a successful Arabic reading in a diglossic setting. 
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Chapter One 
Introduction 
 
 
1.1 Overview 
During the early school years, young children start to develop a process of 
understanding speech in a written form (Ziegler and Goswami 2005). This process is 
called reading. It is an essential and challenging cognitive process (Taha 3013), which 
emerges in young children initially as a consequence of a complex interaction and 
coordination between various perceptual and linguistic processes (Abu-Rabia 1995). 
These include phonological awareness and short term memory, both phonological and 
visual (Brunswick et al. 2012; Ellis and Large 1988). 
 
Reading ability has been well investigated across many languages, and English in 
particular. Research has found that phonological awareness and both phonological and 
visual short term memory are important for the development of reading (Taibah and 
Haynes 2011). Studies related to the reading of English orthography emphasised that 
phonological awareness develops before children start to read and it is the most 
important skill in the reading process (Goswami and Bryant 1990; Mann and Liberman 
1984; Rohl and Pratt 1995).  
 
On the other hand, little is known about reading and the other cognitive reading-related 
skills in Arabic. The Arabic language is characterised by diglossia; there exist two 
varieties of language: the modern standard Arabic, which is considered as a formal 
form, and local dialect, which is considered as informal. This diglossia has been found 
to impact on children‘s reading ability and consequently their general learning 
achievement (Ibrahim and Aharon-Peretz 2005; Maamouri 1998). Obviously, when 
considering reading ability, phonological and visual skills are very important. A small 
number of studies, related to reading Arabic orthographies, discovered that children rely 
more on visual skills during the early reading development than on phonological skills 
(Elbeheri et al. 2011; Taha 2013). In fact, it is not clear whether the key role in the 
reading process in Arabic is played by phonological awareness and phonological short 
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term memory or by visual short term memory. The nature of the relationship between 
reading and the other cognitive skills, both phonological and visual, may be different 
from the relationship in English because the two languages differ in the complexity of 
their linguistic and orthographical structure.  
 
The aim of this project is to investigate the relationship between children‘s reading 
ability and their phonological awareness, phonological short term memory and visual 
short term memory. Also it aimed to investigate whether phonological awareness, 
phonological short term memory and visual short term memory are independent 
predictors of the early reading ability of Arabic Kuwaiti children. The effect of the 
different types of words of the Arabic language was also investigated. These words are 
modern standard Arabic which is the literary Arabic, Kuwaiti local dialect which is the 
informal everyday dialect communication, and those words that are exactly the same in 
both varieties, which are called Kuwaiti shared words. 
  
In order to explain the nature of the relationship between reading ability and 
phonological awareness and short term memory in Arabic, a concise description of 
these skills will be presented. Then, the characteristics of the Arabic language will be 
explained and a definition of diglossia will be given.  A background of the Kuwaiti 
educational context during kindergarten and the first two years of the primary school 
period will be described. The review of the related literature regarding the relationship 
between reading ability and phonological awareness, phonological short term memory 
and visual short term memory, in both English and Arabic, will follow. 
 
 
 
1.2 Phonological Awareness 
Phonological Awareness is considered as one of the most important cognitive skills for 
reading acquisition. It is the understanding of the different sound structures of spoken 
words and the capability to manipulate and distinguish them (Bowey et al. 1992; Bryant 
et al. 1990; Carroll et. al. 2003; Castles and Coltheart 2004; Wagner and Targesen 
1987). Children need to understand that each small spoken sound, known as a phoneme, 
is represented in print by a letter or a group of letters, and each letter or group of letters 
can be pronounced by a specific phoneme (Saiegh-Haddad 2005). For instance, the 
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word ‗bat‘ consists of three letters /b/ /a/ and /t/ which are the phonemes /b/, /ae/ and /t/ 
(Buh, aah, tuh). 
 
Table 1: Examples of tasks used to assess phonological awareness (Mann and Liberman 1984; Yopp 
1988) 
Tasks Example 
Recognition or production of 
rhyme 
Does sun rhyme with run? 
Isolation of a sound What is the first / last sound in rose? 
Phoneme segmentation What sounds do you hear in the word hot? 
Phoneme blending Combine these sounds: /c/-/a/-/t/. 
Invented spellings Write the word monster 
Phoneme reversal Say os with the first sound last and the last sound first. 
Phoneme counting How many sounds do you hear in the word cake? 
Syllable counting How many syllables do you hear in the word table? 
Phoneme/ Syllable tapping 
Tap out the number of phonemes / syllables in each verbally 
presented word by a small wooden dowel on the table. 
Three taps for /fat/ because there are three phonemes 
One tap for /fat/ because there is one syllable 
Phoneme / syllable/ rhyme 
oddity, some times pictured 
word applied. 
Select the odd word out of the following verbally presented 
words 
Initial or final phonemes 
Singleton-onset (car, cat, sun) 
Syllables 
Rhymes (boat, sail, nail) 
Initial / final Phoneme 
deletion 
What word would be left if 
/s/ were taken away from the stand? 
/d/ were taken away from the stand? 
Initial / final Syllable deletion 
What word would be left if 
/pen/ were taken away from the word pencil? 
/cil/ were taken away from the word pencil? 
  
 
When phonemes combine together, syllables can be formed. A word can be built by one 
or more syllables and each syllable consists of one vowel and at least one consonant 
(Lurenz 2012). For example, the word ‗bat‘ consists of one syllable (CVC), where C is 
the consonants /b/ and /t/, and V is the vowel /a/; the word ‗basket‘ has two syllables 
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(CVC-CVC). The reader should segment a word into its phonological components, and 
blend these components to be able to start to read the word (Shaywitz 1998). 
 
Children‘s phonological abilities can be demonstrated by applying a wide range of 
phonological awareness tasks (see Table 1) that vary in their nature and level of 
segmentation ability (Gathercole and Baddeley 1993; Yopp 1988). It is worth 
mentioning that some studies have obtained remarkably clear results showing that 
measures of phoneme awareness are excellent simultaneous and longitudinal predictors 
of early reading skills (Carroll et al. 2003; Hatcher and Hulme, 1999; Hoien et al. 1995; 
Hulme et al. 2002; Hulme et al. 1998; Muter et al. 1997; Nation and Hulme 1997).  
 
 
 
1.3 Short term memory 
Short term memory is another factor important for the reading process; it involves both 
phonological short term memory (Hansen and Bowey 1994) and visual short term 
memory (Baddeley 1986). Short term memory is the capacity to store material over 
short periods of time, and among its other functions it is essential in language 
processing (Baddeley 2000). According to Baddeley and Hitch‘s (1974) working 
memory model, working memory has three components. The first is the central 
executive, which is responsible for retrieval of information from long-term memory and 
regulating the flow of information within the two other components. The other two 
components are called slave systems and are often referred to as short term-memory; the 
phonological loop, which is related to phonological short term memory; and the visuo-
spatial sketchpad, related to visual short term memory, each of which has limited 
capacity in terms of processing and storage (Gathercole 1999; Harley 2008). Kandel et 
al. (2000) stressed that although both working memory slave systems manage different 
of information to some extent, they are interrelated to perform particular tasks.  
 
Phonological short term memory and visual short term memory are of primary interest 
in this thesis. Phonological short term memory comprises two sub-components, a 
phonological store and a sub-vocal rehearsal process. Verbal material can be held as a 
phonological form in the phonological store but it decays within a short period of time. 
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However, this duration of storage can be maintained for longer by the sub-vocal 
rehearsal, which refreshes the phonological representations as well as recoding the non-
phonological inputs, for example printed words and pictures, into their phonological 
form, to be held in the phonological store. As a consequence, the phonological loop is a 
significant structure that plays a role in phonological processes (Gathercole 1999; 
Harley 2008) and represents one of the key factors for learning the phonological 
structure of new words (Gathercole 1999; Gathercole et al. 1999) and for reading 
development (Wagner and Torgesen 1987). 
 
Visual short term memory, on the other hand, is responsible for the manipulation and 
temporary storage of visual information such as shapes, colours, and spatial information 
such as motions, directions (Baddeley 2003), as well as of verbal materials which are 
subsequently encoded in the form of imagery (Gathercole and Baddeley 1993). Visual 
short term memory plays an important role in supporting the recognition of words 
according to their shapes rather than their phonological representation (Brunswick et al. 
2012; Ehri and Wilce 1985) 
 
These three components of the Baddeley and Hitch (1974) model are found to be in 
place and can be reliably assessed by the age of four years old (Alloway et al 2005; 
Alloway 2006). Assessment of both phonological short term memory and visual short 
term memory can be achieved by measuring the ability to hold and reproduce small 
amounts of material in a consecutive manner. Some examples of phonological short 
term memory tasks are digit span and word recall. Corsi blocks and visual-patterns tasks 
can be used to measure visual short term memory ability (Bull 2008). 
 
 
 
1.4 Background of Arabic Language and Diglossia 
The Arabic language belongs to the Semitic language family, which comprises a group 
of languages, such as Hebrew and Aramaic, which show a level of similarity in their 
phonology and morphological structure. Arabic developed in the Arabian Peninsula and 
it has spread since the early appearance of Islam during the 7th century (Holes 1995).  
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The Arabic language is the heart of Islamic religion. It is the language of the holy book 
of Islam, the Holy Qur‘an. All Muslims, regardless of their origin, have to learn some 
Arabic, at least enough to enable them to recite and read the Quran and undertake the 
religious obligations of Islam. The Qur‘anic Arabic is the official form of Arabic and is 
structured on a very precise phonology, morphology, syntax and semantic model. 
Similar to Latin, in modern times this type of Arabic is nobody‘s native language at 
present and it is called Classical Arabic (CA).  
 
Due to the need for a larger and more contemporary vocabulary and lexis than what was 
already found in CA, and in order to respond to modernisation and the need for a less 
complex syntactical structure, a simplified and updated version of CA has emerged. 
This version is called Modern Standard Arabic (MSA). MSA is the literary language 
used in most formal current, printed Arabic publications. It is the language of instruction 
in Arabic schools and can only be mastered through formal education. In addition, MSA 
is used in formal communications in all Arab countries and understood by most 
educated Arabic speakers. Both CA and MSA are called ―Fusha” in Arabic (Holes 
1995).  
 
Neither CA nor MSA are used for informal everyday communication, but there are 
different varieties called Local Dialects (LD) or ―Ameiah‖. Hereafter these will be 
called LD. The linguistic nature of these varieties is acquired naturally, as by native 
speakers of any language with regard to their mother tongue (Al-wer 1997). These 
varieties, such as Gulf Arabic, Levantine Arabic and North African Arabic, differ widely 
from one another—both from country to country and within a single country, sometimes 
causing them to become ―mutually unintelligible‖ (Saiegh-Haddad 2007). The linguistic 
distance between these varieties on the syntactic, semantic, morphological and 
phonological levels is significant (Saiegh-Haddad 2004; Saiegh-Haddad 2007). For 
instance, certain phonemes of some words can be found in a specific dialect but are 
absent in the dialect of another geographical area (Taha 2013); for example, the sound 
‗ch‘ can be used in Kuwaiti dialect but not in Palastinian or Saudi dialects.  
 
In addition, all the variations of LDs differ from MSA (Taha 2013). For example, 
although Fusha and LD share a high number of phonemes, morphosyntactic and lexical 
structures, LD has some which are not available in Fusha, and Fusha has some which 
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are not available in LD. Fusha, MSA in particular, is introduced to children only at the 
beginning of their literacy learning, which is usually in the first grade of primary school 
(Maamouri, 1998; Saiegh-Haddad 2007). However, children can hear some MSA words 
from TV cartoons and nursery songs (Mahfoudhi et al. 2011). 
 
Although there are no written forms of LD, people translate their spoken words into 
printed form based on their phoneme-grapheme conversion skills (Bentin and Ibrahim 
1996), borrowing MSA letters which represent similar sounds in LD. This ability is 
often, if not always, limited to skilled readers who are already introduced to all Arabic 
letters and can, to some extent, read and write fluently. LD appears in certain types of 
literature, for example, plays, poetry, some media and some printed advertising. 
  
The sociolinguistic relationship between two varieties of the same language in general 
or between Fusha and LD in the Arab world in particular is called "diglossia". Diglossia 
is defined by the term‘s founder, Charles Ferguson as: 
―a relatively stable language situation in which, in addition to 
the primary dialects of the language (which may include a 
standard or regional standards), there is a very divergent, highly 
codified (often grammatically more complex) superposed 
variety, the vehicle of a large and respected body of written 
literature, either of an earlier period or in another speech 
community, which is learned largely by formal education and is 
used for most written and formal spoken purposes but is not 
used by any sector of the community for ordinary 
conversations.‖ (Ferguson 1959, p. 245) 
 
With relation to the previous explanation of Arabic varieties and according to 
Ferguson‘s definition of diglossia, the high variety in Arabic is Fusha and the low 
variety is LD. 
 
It is believed that diglossia could be a significant factor disturbing children‘s capability 
to acquire the basic reading processes (Abu-Rabia 2000; Saiegh-Haddad 2007). In other 
words, in Arab countries, including the state of Kuwait where this study experiment was 
conducted, some aspects of MSA, such as certain phonemes and certain words, are not 
present within the LD (Saiegh-Haddad 2005). Therefore, diglossia can have a negative 
impact on the development of MSA reading processes. Leikin et al. (2013, p. 1) found 
that the linguistic gap between MSA and LD ―seems to impact the level of mastery over 
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linguistic structure in both forms of Arabic‖. Abu-Rabia and Taha (2006) found that the 
most frequent errors in children from grade 1-9 were phonological errors directly 
related to MSA, which affects their reading level. According to Maamouri (1998), the 
discrepancy between the spoken language and the language of literacy appears to be an 
important reason for low learning achievement in school, and low adults‘ literacy levels 
everywhere in the Arab world. For instance, it has been established that the reading 
abilities of Arabic speaking children (grade four) in different Arab countries was poor in 
general, and in the state of Kuwait in particular, which was one of the bottom three 
countries out of 45 participating countries and educational entities in a league table for 
students‘ reading attainment (Zuzovsky 2010). 
 
Some researchers have found that, for children, learning MSA literacy is to some extent 
comparable to learning a second language (Ibrahim 2009; Ibrahim and Aharon-Peretz 
2005). For example, a study conducted by Ibrahim and Aharon-Peretz (2005) on 48 
Arabic Palatines students (grade 11 and 12) compared the semantic priming effects in 
auditory lexical decisions of Palestine Local Dialect with MSA or Hebrew as the other 
language. Students who participated had been introduced to MSA and Hebrew in school 
from the second grade and were equally skilled in both languages. The task included a 
total of 288 words: 96 words in MSA, 96 words in LD and 96 words in Hebrew. All 
word types were mixed in one block. Participants were asked to listen to each word, and 
make a lexical decision by pressing an appropriate button provided. Participants‘ 
performance was assessed according to the accuracy and speed of their responses. The 
researchers found that although children practise MSA and Palestine LD intensively in 
daily life, and both forms are considered as two forms of one language, MSA words and 
Hebrew words took more time and effort to process than Palestine LD. A possible 
explanation of this is that the connection between words and their meanings in a second 
language is weaker than the connection between words and their meanings in the first 
language (Ibrahim 2009). Therefore, as Ibrahim (2009) believed, MSA and Palestine 
LD are typically processed differently in the cognitive system, taking into account that 
the MSA presentation of Arabic speakers does not influence the lexical decisions for 
words in Palestine LD. However, they are organized separately in the child‘s lexicon 
with MSA acting like a second language (Ibrahim 2009; Ibrahim and Aharon-Peretz 
2005).  
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Based on the view that MSA is considered as a second language (Ibrahim and Aharon-
Peretz 2005), cross-language research also found that children‘s vocabulary 
development might be influenced in each language. For example, children who learn to 
read a second language use vocabularies in the first and second language less frequently 
than do children who read only one language. Therefore, the lexical representations of 
children who read two languages would have accumulated less practice overtime, and 
the links between the semantics and phonology of both languages become weaker 
compared to the children who use only one language system (Gollan et al. 2005). This is 
because words that are more frequently used are easier to produce (Gollan et al. 2005). 
 
On the other hand, some research has found that learning to read a second language 
plays a positive role cognitively and linguistically in learning the first language 
(Bialystok 2002; D‘Angiulli 2001; Kuo 2012).  For example, Demont (2001) found a 
strong relationship between learning a second language and improving children‘s 
linguistic awareness, as children became better in grammatical judgment, correction 
tasks and word recognition after attending bilingual classes during kindergarten. 
Bialystok (2003) also examined the development of phonological awareness in 
monolingual (English) and bilingual (Spanish-English) children between kindergarten 
and Grade two. The results showed that the Spanish-English bilingual children 
performed better than English-speaking monolinguals on a phoneme segmentation task. 
It was thought that those children who were introduced to a language with more 
predictable grapheme–phoneme correspondences, such as Italian and Spanish, could 
enhance their phonological skills in other languages such as English (D‘Angiulli et al . 
2001). In fact many factors may play a role in learning to read a second language, such 
as age (Fathman 2006), individual differences and motivation as well as social (parent 
and culture) and educational context (classroom and teachers) (Gardner 2007; Pecenek 
2011).   
 
It is worth mentioning that in some countries in the Arab world, in particular North 
African countries, the discrepancy between LD and MSA is described as bilingualism, 
not diglossia. This is because of the colonial legacy of French and English that affected 
the local vernacular in fundamental ways (Ayari1996). In other words, many Arabic 
speaking countries are using French or English as a standard language of instruction, 
and sometimes, in other countries, as official languages alongside Arabic. These foreign 
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languages, whose structures are considerably different from literary Arabic, have tended 
to exacerbate the discrepancy between the two varieties of Arabic (Ayari1996). 
 
 
1.4.1 The basic orthographical and phonological structure of MSA 
The Arabic alphabetic system includes 28 consonant letters. Some letters are similar in 
shape but different in sound and can be distinguished by the dots positioned above or 
under them, for example : / ب/ ‗b‘, /ت/ ‗t‘ and /ث/ ‗ṯʾ‘. Arabic letters do not have a 
consistent shape; their shapes can be slightly changed according to their position in 
words: initial, medial and final or standing alone (Table 2). Arabic scripts are cursive; 
six letters connect to the preceding letter while the rest connect to both sides (Table 2). 
This produces three types of letter connectivity levels: fully connected words /   َلْ عَى عَػ / 
‗Honey‘, partially connected / قٞٗ / ‗light‘, and non-connected /  سُن لْقعَؾ / ‗lesson‘, (Taha 
2013). 
 
Three of the 28 letters can be used as long vowels: ‗ā‘, ‗ū‘ and ‗ī‘ are represented by the 
letters ‗alif /ا/, wāw /و/ and yā' /ي/ respectively. Long vowels are sometimes not 
included in words, but sometimes they are written as an original part of a word or as a 
grammatical indication. Besides the long vowels, the Arabic language includes three 
main short vowels which are indicated in writing by strokes above or under a word: 
‗damma‘  سُـــ/ /, ‗fatha‘ / ـعَــ / and ‗kasra‘ / ـِـــ /, which are identical to the vowels ‗a‘ ‗u‘ and ‗i‘ 
in English respectively. Along with the vowels, there are two diphthongs (aw and ay) in 
MSA. There are two other symbols in Arabic: ‗skoon‘ /ـلْــ/  which is the absence of a 
vowel and ‗shadda‘ /ّـــ / which is doubling of a consonant.  
 
Words in MSA cannot begin with a vowel (V), which can appear only between two 
consonants or at the end of a word; they must begin with a consonant (C). A vowel can 
be combined with a maximum of two Cs to build a syllable in a word. There are two 
types of syllables in Arabic; a short syllable, which is a single consonant attached to a 
vowel in a CV form, and long syllables which exist in other forms, such as, CVC and 
CVV forms.  
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Table 2: List of Arabic consonants 
Isolated 
Arabic 
consonants 
 
Arabic 
Consonant 
names 
International 
Phonetic 
Alphabet 
How the consonants change in different 
positions 
Initial Medial Final 
أ 
ʾalif a 
أ ــأ ـأ 
ب 
bāʾ b 
ـت ـثـ ب ، ةـ 
ت tāʾ t ـج ـحـ ت ، ثـ 
خ ṯʾāʾ ṯʾ ـذ ـرـ خ ، دـ 
ز 
jīm j 
ـش ـصـ ز  ، سـ 
ض ḥāʾ ḥ ـظ ـعـ ض  ، طـ 
غ 
ḫāʾ ḫ 
ـؼ ـؽـ غ  ، ػـ 
ؾ 
dāl d 
ؾ ؿـ ؾ   ، ؿـ 
ـ ḏāl ḏ ـ فـ ـ   ، فـ 
ق rāʾ r ق كـ ق   ، كـ 
ل zāy z ل مـ ل   ، مـ 
ن sīn s ـو ـىـ ن  ، هـ 
ي šīn š ـٌ ـٍـ ي  ، ًـ 
َ ṣād ṣ ـِ ـّـ َ  ، ُـ 
ْ ḍād ḍ ـٔ ـٕـ ْ  ، ٓـ 
ٖ ṭāʾ ṭ ـٖ ـطـ ٖ   ، ٗـ 
ظ ẓāʾ ẓ ـظ ـظـ ظ   ، عـ 
ع ʿayn ʿ ـػ ـؼـ ع    ، غـ 
ؽ ġayn  ġ ـؿ ـــ ؽ   ، ؾـ 
ـك fāʾ f ـك ـلـ ف   ، قـ 
ـه qāf q ـه ـوـ م   ، ـوـ 
ـً kāf k ـً ـٌـ ى    ، يـ 
ـُ lām l ـُ ـِـ ٍ     ، َـ 
ـٓ mīm m ـٓ ـٔـ ّ     ، ْـ 
ـٗ nūn n ـٗ ـ٘ـ ٕ     ، ٖـ 
ـٛ hāʾ h ـٛ ـٜـ ٙ      ، ٚـ 
ٝ wāw w ٝ ٞـ ٝ      ، ٞـ 
ـي yāʾ y ـيـ ـي ي     ، يـ 
 
 
Arabic orthography has two orthographic depths. One is considered as a shallow 
orthography; it is fully vowelized using almost all the vowels and symbols, particularly 
in the Qur‘an, primary school books and children‘s books. Although shallow Arabic is 
often considered as a highly consistent orthography with one-to-one correspondences 
between MSA phonemes and letters in this level of Arabic, this correspondence is 
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actually not always consistent. For example, for grammatical reasons, some letters are 
pronounced but not written; ‗nunation‘, is a short vowel + a final nūn sound (an, in, un) 
added to a noun or adjective, and this final sound is not written but indicated by 
diacritics. Also, ‗shaddah‘, which is a symbol used above a consonant where there are 
two identical consonants in a sequence, so the first consonant is deleted. 
 
Conversely, some letters are written but not pronounced: the definite article /ـُا/ , which 
represents the English definite article ‗the‘. According to phonetic constraint rules, there 
are two types of letters in Arabic called sun and moon letters (Table 3). If the first letter 
after the definite article is a sun letter, the definite article is elided and the sun letter 
doubled: /  سُه ٔلْ ٍشَّ ُا / (ash-shams) ‗the sun‘. But when the definite article is followed by 
certain letters known as moon letters, the definite article is fully pronounced with no 
elision and the letter is not doubled /  سُك ٔعَوُا / (al-Qamar) ‗the moon‘. 
 
Table 3: Sun and Moon Arabic consonants 
Consonant types 
Arabic consonants 
Sun letters ت ث ﺩ ﺫ ﺭ ﺯ ﺱ ﺵ ﺹ ﺽ ﻁ ﻅ ﻝ ﻥ 
Moon letters ء ب ﺝ ﺡ ﺥ ﻉ ﻍ ﻑ ﻕ ﻙ ﻡ و ي ه 
 
 
The other orthographic form, in which all of the diacritical marks are omitted, is called 
deep orthography. This type is less transparent and mostly used by advanced readers and 
can be found in newspapers, journals or any other formal publications. In fact, in 
Arabic, some un-vowelized isolated words can be read in various ways with different 
meanings (Table 4). However, if these types of words are written within a context, the 
contextual influences should be taken into consideration to facilitate word identification 
and understanding. Ibrahim (2013) emphasized that readers will have to employ their 
literacy knowledge involving vocabulary, morphology and experience with written 
words as well as understanding the characteristics of Arabic vowels to achieve a 
successful reading.  
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Table 4: examples of using diffirent vowels to create diffirent meanings 
Arabic word English meaning 
 دٌ قْ عِ  Necklace 
 دٌ قْ عَ  Contract 
 عَ عَ عَ  To hold / to tie 
 عَ قَّ   To complicate 
 دٌ عَ عُ  Complications / knots 
 
 
1.4.2 The basic differences between Modern Standard Arabic and 
Kuwaiti Local Dialect 
According to the definition of diglossia, the discrepancies between varieties of a 
language can lead to a significant linguistic distance between these varieties. In Kuwait, 
children grow up speaking a Kuwaiti Local Dialect (KLD), which is structurally distinct 
from MSA. The first time they are exposed to MSA formally is when they start school.  
 
MSA and KLD have considerable phonemic, semantic and lexical differences. Not all 
of the 28 MSA consonants are accessible in KLD; for example, the sound (ḍ) is always 
replaced by the sound (ẓ ) (Al-Qenaie 2011). For instance , the word ‗dụhr‘ (noon) in 
MSA is pronounced ‗zuhur‘ in KLD. Also, KLD contains nonstandard phonemes that 
are not available in MSA, such as (g), (v), (p) and (ch); in MSA, (g) and (ch) are 
replaced with (q) and (k) respectively. So ‗qalb‘ (heart) in MSA is pronounced as ‗galb‘ 
in KLD. In addition, some words in MSA are pronounced differently in KLD due to the 
exchange between phonemes that are accessible in both varieties, as in the case of 
‗masjid‘ (mosque) in MSA and ‗masyid‘ in KLD. 
 
MSA and KLD share all the six vowels; three short vowels (a, u and i) and three long 
vowels (ā, ū and ī) as well as the two diphthongs (aw and ay). But KLD has an 
additional diphthong that is not employed in MSA, which is (iy) (Al-Qenaie 2011). 
Also, the vowel length in some of the MSA words is slightly transformed in KLD. 
Therefore the syllables of the MSA words can be shortened or lengthened in KLD. For 
example ‗nam‘ (CVC, sleep) in MSA changes to ‗nām‘ (CVVC) in KLD. Additionally, 
the type of short vowel can be converted, as in ‗madrasah‘ (school) in MSA and 
‗madrisah‘ in KLD. Further, most MSA words can be verbally presented within KLD, to 
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a certain degree; however, the phonemes ‗e‘ or ‗u‘, should be initially appended to those 
words, for example ‗kitāb‘  (book) in MSA becomes ‗ektāb‘ in KLD.  
 
At the level of the lexicon, some lexical items are shared by MSA and KLD (although 
some are rather differently pronounced), but there are many words that exist in KLD or 
MSA only. Thus, the MSA word ‗nāfithah‘ (window) is not present in KLD and the 
word ‗dirīshah‘ is used instead. However, while there are obvious phonological and 
semantic discrepancies between the two varieties, MSA and LD, a level of overlap still 
exists which results in Shared Words (ShW). These words are exactly the same in both 
varieties having the same phonetic and lexical structures and are almost all nouns, such 
as the words ‗maktab‘ (disk), ‗wardah‘ (flower) and ‗hamamah‘ (pigeon). 
 
With regards to writing, there is no written form of the KLD. However, it is possible to 
apply the MSA consonants that are accessible to KLD in order to write some KLD 
words in Kuwaiti newspaper headings, TV advertising or poetry. Further, for informal 
written communication, for example, texting, Kuwaiti people usually borrow letters and 
numbers from foreign languages such as English and Persian, especially for those 
phonemes accessible in KLD only. Therefore a new informal writing system has been 
invented for the KLD form. This, obviously, is not manageable for beginning readers, as 
it requires acceptable literacy ability in both Arabic and other languages such as 
English. 
 
According to the above description of the differences between word types - MSA Words 
(MSAW), KLD words (KLDW) and Kuwaiti ShW (KShW) - it is clear that each has its 
characteristics in terms of reading ability. Obviously, each type can present different 
challenges for children. To be more precise, KLDW and KShW are perceived as the 
native Arabic form for Kuwaiti children. Children can deal phonologically with both 
word types easily compared to the MSAW. This is due to the great experience and 
practice of the spoken language phonemes (Saiegh-Haddad 2007). However, KLDW is 
thought to be the most difficult type of word in the Arabic reading process. This is 
because there is no written form for the spoken words in Arabic in general. Most LD 
words are very unfamiliar orthographic patterns to children (Bentin and Ibrahim 1996), 
as they haven‘t seen them in a written form, especially at the early literacy age.  
However, LD words sound like real words, albeit in spoken and not in literary Arabic 
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(Bentin and Ibrahim 1996). Therefore, LD in general and KLDW in particular are 
observed as pseudohomophones. This is because they are familiar phonologically but 
not orthographically (Goswami et al. 2001). Hence, this can make them more difficult 
or slower to recognize and read than MSA or words that are available in both standard 
and spoken Arabic (Bentin and Ibrahim 1996; Coltheart 1996), such as ShW.  MSA is 
the literary Arabic involving new vocabulary that children learn at school. KShW exist 
in both forms; KLD and MSA; and children use them in everyday communications, 
written or spoken, which is thought to make them familiar and easy. 
 
From the above description of the specific linguistic structure of Arabic, it is clear that 
although Arabic is considered as a highly consistent language with almost regular 
phoneme-grapheme correspondences, Arabic children may still face a number of 
challenges because of its complexities.  
 
 
1.4.3 The Educational context of mainstream primary schools in 
Kuwait  
According to the Kuwaiti Ministry of Education, the levels of education in Kuwait are 
separated into four levels as follows: two years of kindergarten, five years of primary 
schooling, four years of secondary schooling, three years of high schooling. There are 6 
educational regions in Kuwait, each of which oversee an appropriate number of 
kindergartens and schools.  
 
Kuwaiti children start mainstream kindergarten at the age of 3 years and 6 months, 
spending two years in kindergarten with limited teaching of MSA writing and reading 
skills depending on their teachers‘ efforts (AlMushaan 2000-20001). 
 
With regard to primary schools in Kuwait, primary education is compulsory.  Students 
start at the age of 5 years and 6 months and the sexes are segregated in all the 
government schools starting in the first year primary level. Different primary schools 
maintain a different number of classes depending on the population of each area (some 
include three classes for each grade and others include eight classes). 
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At the beginning of the first year, pupils start to receive their school instruction in MSA 
and are only introduced to MSA as a school subject. The children attend two Arabic 
subject lessons a day, learning reading, speaking, listening and writing in MSA. During 
the first term of the first year most pupils should be trained to be able to read and write 
simple short texts from the schoolbook. They also will be able to analyze, recognize, 
memorize and use the following letters with their three sounds (attached to the three 
short vowels) (أ  ، ﻥ  ، ﻝ ، ﺭ  ، ﻡ  ، ت ، ،ﻉ ﻙ ، ـه ، ب ، ﺝ ، ﺩ). In addition, during this term 
children should be able to use different graphemes to form words and reorganize 
different words to form useful sentences 
 
During the second term of the first year, most pupils should be trained to be able to read 
and write texts from the schoolbook, analyze, recognize, memorize and use the 
following letters attached to the three short vowels as well as the three long vowels      
(ﻕ ، ﺡ ، ﻁ ، ﻑ ، ﺵ ، ي ، ﺹ ، ﺯ ، ﺽ ، ﺫ ، ﺱ ، ﺥ ، ﻅ ، و ، ﻍ ، ث). 
 
During the first term of the second year, most pupils should be trained to be able to 
differentiate between the short and the long vowels, to recognize and use different 
exceptional rules in Arabic linguistics such as the sun letters and the moon letters, as 
well as improving their listening, speaking and composition skills. During the primary 
school period, the teaching approaches focus mainly on the syllable structure of Arabic 
words and do not involve systematic instruction in phonemic skills.  Therefore, children 
manipulate the words‘ sound structure according to their larger phonological unit.  
 
Further description of the later grades of the basic Arabic linguistics curriculum of 
primary schools in Kuwait will not be included because it is beyond the scope of this 
thesis.  
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1.5 Literature review: Children’s reading ability and its 
relationship to phonological awareness, phonological short 
term memory and visual short term memory 
This section reviews the literature regarding the relationship between reading ability and 
the cognitive skills of phonological awareness, phonological short term memory and 
visual short term memory, in both English and Arabic related literature. 
 
 
1.5.1 Children’s reading ability and phonological awareness  
There is a wealth of literature strongly supporting the concept that there is a relationship 
between successful reading ability of English speaking children and their phonological 
awareness, (Bowey et al. 1992; Bryant et al. 1990; Carroll et al. 2003; Castles and 
Coltheart 2004, Hansen and Bowey 1994; Wagner and Targesen 1987) and this section 
will consider these studies in detail. A close positive association has been demonstrated 
between the awareness of sounds and learning to read in an alphabetic system such as 
English (Badian 2001; Ehri et al. 2001; Ellis 1990; Rego and Bryant 1993; Johnston et 
al. 1996; Wagner and Targesen 1987). There are different interpretations regarding the 
nature of this relationship (Wagner et al. 1997).  
 
The first interpretation is that phonological awareness is fundamental to children‘s early 
reading acquisition. This is because it represents the basic ability of spelling-sound 
correspondence acquisition (Stanovich 1993). Goswami and Bryant (1990) stressed that 
the understanding and manipulation of spoken words can be built up before children are 
introduced to literacy, and these abilities subsequently influence how skilled they 
become in reading. 
 
Various longitudinal studies have confirmed a strong correlation between English-
speaking children‘s reading ability and phonological awareness where phonological 
awareness is a strong predictor of their early reading ability (Torgesen et al. 1997; 
Nithart et al. 2011; Storch and Whitehurt 2002; Wagner et al. 1997). For example, Mann 
and Liberman (1984) gave 62 Kindergarten children a syllable tapping test in which 
children were asked to tap out the number of syllables in each verbally presented word 
(Table 1). The researchers stressed the importance of using a syllable test rather than a 
phoneme test with preschool children, because they may not understand the concept of 
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phoneme awareness and would thus face difficulties during a standard phoneme-tapping 
task (Mann and Liberman 1984). They also took a measure of participants‘ verbal IQ. 
Participants‘ reading ability was tested one year later. Linear regression analysis 
revealed that phonological awareness (syllable counting) was significantly correlated 
with early reading skills and could also predict subsequent reading abilities even when 
controlling for verbal IQ. 
 
Another longitudinal study was conducted by Rego and Bryant (1993), to assess the 
phonological awareness of 53 first year primary school students aged 5-6 years old, in 
two sessions separated by 5 months. In the first session, children‘s phonological skill 
was tested using 2 tasks. First was a phoneme oddity task (Table 1). This task tested 
children‘s ability to understand the different speech sound structure of words, and 
consequently their capability to distinguish between words. In this experiment, the task 
was administered verbally but the children were asked to choose the odd word using 
pictures that represented each word. Second was a phoneme tapping task (Table 1). In 
addition, in order to check that the children participating in the study were all preliterate 
at the time of the first session, their reading abilities were tested using a single word 
reading task. In the second session, in order to assess participants‘ ability to employ the 
alphabetic code, their spelling skills were measured by a spelling test. In the test, the 
children were asked to use plastic alphabetic letters to build up the required word. The 
researchers found that there was a significant relationship between phonological 
awareness - both phoneme oddity and phoneme tapping - and spelling. They also ran a 
multiple regression analysis on the findings and found that phonological skills 
positively predicted invented spelling. 
 
Further support was provided by Rohl and Pratt (1995). They gave phonological 
awareness tasks to 76 pre-reading pupils from 5 classes in three schools in Western 
Australia over a period of two years. These tasks included onset and rhyme, phonemic 
segmentation and phoneme deletion tests. Also tasks in reading real words and non-
words were applied. The researchers administered the Peabody Picture Vocabulary Test 
(Revised (PPVT-R) by Dunn and Dunn (1981), in order to control for children‘s verbal 
intelligence. Additionally, to ensure that all children participating in the study were 
preliterate, Clay‘s Ready to Read word test was applied initially to help identify and 
exclude any child who may have some reading skills and would therefore not fit within 
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the participants‘ criteria. All the measures took place 3 times during three years, at the 
beginning of grade one, the end of grade one and the beginning of grade two, except the 
reading test, which was administered only in times two and three of the study. The result 
of the study revealed, using multiple regression analysis, that phonological awareness 
made a strong contribution to later reading abilities when controlled for verbal 
intelligence. 
 
Moreover, studies of children with reading disability support the view of the positive 
relationship between phonological awareness and children‘s reading ability and the 
importance of phonological awareness in acquiring reading skills (Cornwall 1992; 
Fletcher et al. 1994; Torgesen et al. 1999; Mather et al. 2001 and Morris et al. 1998). 
They have all found that a lack of phonological awareness is associated with reading 
difficulties. Torgesen et al. (1999) claimed that when children were unable to 
understand the phonemic structure of words, i.e. phoneme-grapheme correspondence 
ability and vice versa, especially for unfamiliar printed words, a delay of their reading 
ability occurred. Felton and Pepper (1995) stressed that measuring phonological 
awareness early on can identify children who will have problems with reading. 
Therefore, an early intervention with their phonological awareness can be designed 
which will help them with their reading. 
 
Some studies revealed that phonological awareness instruction and effective practice 
play an important role in the process of phonological awareness and subsequently 
reading ability for children with reading disability (Al Otaiba et al. 2009; Hatcher and 
Hulme 1999). For example, Ziolkowski and Goldstein (2008) conducted an intervention 
phonological awareness program on 13 preschool children with language delay. The 
program included rhyme and initial sound awareness instructional activities within 
shared storybook reading. Ziolkowski and Goldstein found that explicit instruction in 
phoneme and rhyme awareness improved children‘s phonological awareness. Torgesen 
et al. (1999), in addition, investigated the effect of instructional activities on two groups 
of children with reading disabilities. These activities included 88 hours of two types of 
phonemic decoding instructional approaches varying in intensity (strong vs. standard). 
The results revealed that the stronger the phonemic decoding approach was, the better 
reading abilities were. 
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Another study worth mentioning was carried out by Bowyer-Crane et al. (2008) who 
compared the effectiveness of 20 weeks of daily school intervention programs on 152 
poor oral language children (mean age 4 years 9 months). The participants were 
separated into two groups at the beginning of the school year. One group received a 
phonology (letter-sound knowledge, phonological awareness) and reading (book level 
reading skills) intervention program. The other group received an oral language 
intervention program (vocabulary, comprehension, inference generation and narrative 
skills). The researchers observed children‘s improvement over four time points; pre-
intervention, mid-intervention and post-intervention, and the last intervention was after 
five months delay. At the end of the study, results revealed that the phonology and 
reading intervention groups gained better literacy and phonological skills than the oral 
language intervention group.  It was concluded that providing children with phonology 
and reading training improves their decoding ability (Bowyer-Crane et al 2008). 
 
Similar studies were conducted on normal readers and showed similar results. For 
example, training in phonological awareness, segmentation and blending skills, 
positively affected children‘s word learning (Torgesen et al. 1992) and reading ability 
(Cunningham 1990). Additionally, phonemic awareness training with children provided 
significant development in word decoding and spelling (Byrne and Fielding-Barnsley 
1993) as well as non-word reading and reading comprehension (Byrne and Fielding-
Barnsley 1995). Although many studies support the positive relationship between 
phonological awareness and reading ability, and the notion that phonological awareness 
is a strong predictor for reading ability, the role of each of these cognitive skills can 
vary across the first two years of children‘s reading acquisition. 
 
The second interpretation of the nature of this relationship is that children‘s reading 
acquisition influences the development of their phonological awareness (Wagner and 
Torgesen 1987). For example, Ehri (1989) claimed that children with dyslexia show 
insufficiencies in their phonological awareness because they lacked exposure to reading 
and spelling instruction and thus did not develop their spelling knowledge appropriately. 
Consequently, this negatively influenced their phonological conversion skills. Wagner 
and Torgesen (1987) argued that during reading acquisition activities, children could 
obtain an ―explicit knowledge‖ of their language phoneme-grapheme conversion roles. 
Tunmer (1991) proposed that it is important not to include preschool children with 
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initial abilities in reading in longitudinal experiments. This is because those children 
may achieve better performances on phonological awareness measures than children 
with very little or no abilities in reading, since preschool reading ability could positively 
impact on the development of both skills and could influence the results of this 
relationship (Tunmer 1991). Therefore, it is essential to control for initial reading ability 
in predictive studies, exclude all children who have some initial abilities in reading 
during their preschool age and ensure that all participants are preliterate (Tunmer 1991).  
 
The third interpretation suggests that the relationship between phonological awareness 
and reading skills is reciprocal. In other words, phonological awareness facilitates the 
progress of early reading skills and early reading skills facilitate the improvement of 
phonological awareness (Elli 1990; Perfetti et al. 1987). This is because children‘s basic 
levels of both phonological awareness and early reading acquisition are developing 
simultaneously during school age (Burgess and Lonigan 1998; Goswami and Bryant 
1990). 
 
Wagner et al. (1994) examined the causal status of the relationship between 
phonological awareness and the acquisition of reading skills by studying 244 children 
from kindergarten to second grade. All participants were selected randomly from six 
elementary schools, had an average age of five years 8 months and had not received 
instruction in reading. In the first year of the study, Wagner and his colleagues presented 
the participants with 22 tasks consisting of different phonological awareness 
assessments, reading and pre-reading skills. Later, at the beginning of their first year, all 
tasks were re-administered to the same children. The results of the study, according to 
the structural equation modelling analysis, revealed that phonological awareness had a 
significant contributory link to later reading development and that reading development 
had a significant contributory link to later phonological awareness (see also Wagner et 
al. 1997). 
 
Another example to be considered is by Burgess and Lonigan (1998). They conducted a 
one-year longitudinal study on 97 children, who came from middle class families and 
were preliterate at the initial time of the study. During time one, the children undertook 
four phonological sensitivity tasks. Two tasks were applied nonverbally only, which 
administered words on pictures: a rhyme oddity task and an alliteration (singleton onset) 
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oddity task (see Table 1). The other two tasks were administered verbally and 
noneverbally (see Rego and Bryant 1993 on page 18); these were a phoneme / syllable 
deletion task and a blending task (see Table 1). One year later, Burgess and Lonigan 
administered the same tests to all the participants. The researchers found that 
phonological awareness and initial reading abilities, particularly children‘s letter 
knowledge, were reciprocally associated in pre-school-age children. 
 
Also, a recent longitudinal study by Brunswick et al. (2012) was conducted on 142 (72 
girls and 70 boys) English-speaking children from the beginning of kindergarten level, 
in which participants were preliterate, to the second grade of primary school. Children 
were tested across several stages. Time one took place through the first three months of 
kindergarten and time two was by the end of the same year. Time three was carried out 
during the beginning of the first primary school year followed by time four, which was 
at the end of the same year. Finally, time five was by the end of the first semester of 
grade two. During all stages students were subjected to the same set of measures 
including the phonological awareness task (phonological oddity) in which they had to 
select an odd word out (within three words) which differed in its initial, middle or final 
phoneme. The word reading task ran starting on or after time three. The results revealed 
that there was a significant correlation between phonological awareness and reading 
ability as well as the bidirectional relationships between both of these cognitive skills at 
all stages over the duration of the study. Interestingly, there was a marked correlation 
between phoneme position and rhymes awareness (middle and last phoneme oddity), 
and later reading ability during the first stages. However onset awareness (first phoneme 
oddity) correlated with reading after reading instruction had been administered to 
children. This was also found in Carroll et al. (2003). This has been claimed to be 
related to the way in which children are taught in British kindergartens. For instance, 
Brunswick et al. (2012) stressed that  
―a large amount of time is spent teaching children nursery 
rhymes and songs that emphasize the rime (e.g., ‗‗Humpty 
Dumpty sat on a wall, Humpty Dumpty had a great fall‘‘  
 
This can influence their sensitivity to manipulate rhymes more easily than onsets, which 
involves the detection of smaller phonological units and usually single consonants. It 
was concluded that children‘s later reading ability at the end of grade one can be 
influenced by teaching methods (Brunswick et al. 2012). 
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Although the previously mentioned studies found that the relationship between reading 
ability and phonological awareness is reciprocal, children are able to acquire a level of 
phonological sensitivity towards word sounds before they acquire reading (Hoover 
2002). This suggestion came from the viewpoint that preliterate children may gain 
extensive phonological awareness informally from home activities. These may include 
looking at children‘s books and playing games that raise children awareness of letter 
names and their relation to sounds in words (Thompson et al. 1993). Consequently, they 
may acquire basic phonological awareness ability before they start their formal 
education (Thompson et al. 1993). This suggests that phonological awareness plays the 
stronger part in children‘s reading ability. Children‘s phonological awareness improves 
with age which consequently helps in the development of reading ability, and indeed 
Harley (2014) has stressed that phonological awareness plays an essential role in 
driving reading development.  
 
 
1.5.2 Children’s reading ability and phonological awareness in Arabic 
diglossia 
With regard to the literature studying reading ability and phonological awareness within 
the Arabic Language, there are very few studies investigating the link between Arabic 
speaking children‘s phonological awareness and reading acquisition (Abu -Rabia 1995; 
Al-Mannai and Everatt 2005; Elbeheri and Everatt 2007; Taibah and Haynes 2011). 
Also, most of these studies were conducted in Palestine, so the results are not 
necessarily true for Kuwait. This is because of the differences between the Arabic 
dialects across countries, which create inconsistency in the linguistic variations between 
MSA and LDs. Additionally, some of these predictive studies regarding phonological 
awareness and reading ability were conducted without taking account of the Arabic 
diglossia settings, and so did not take into account the different forms of Arabic 
including both MSA and LDs (Abu-Rabia 1995; Al-Mannai and Everatt 2005; Taibah 
and Haynes 2011). For example, a recent investigation by Taibah and Haynes (2011) 
was conducted on 237 Arabic speaking children from kindergarten to grade three. This 
study was conducted in Saudi Arabia to assess the influences of phonological awareness 
on reading performance. All children were taught MSA from the kindergarten stage. 
Reading performance was tested by several tasks; word decoding, oral reading fluency, 
non-word reading fluency. Phonological awareness was measured by an elision task; 
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which proceeded from deleting a whole word from a set of compound words to deleting 
individual phonemes, and a blending task, which proceeded from combining syllables 
to combining phonemes. The researchers controlled for children‘s non-verbal 
intelligence ability (Arabic TONI 2; correct completion of matrix). The data analysis 
showed that phonological awareness assessment was the best predictor for word 
recognition, non-word reading fluency and oral reading fluency across all age groups 
compared to phonological short term memory.  
 
Another study, which also did not consider the discrepancies between MSA and LD, 
demonstrated the role of phonological awareness in reading ability. Findings reported 
by Al-Mannai and Everatt (2005) showed that phonological awareness correlates with 
reading ability for both MSA words and non-words. Al-Mannai and Everatt examined 
171 randomly selected Arabic-speaking children from government schools in Bahrain, 
84 male and 87 female, in grades one, two and three. Pupils‘ reading ability was studied 
using single word reading and spelling tests. Also, their ability to decode letter strings 
was tested by means of a non-word reading test while children‘s phonological 
awareness was measured by word and non-word rhyming tests. The researchers found 
that phonological awareness was the best predictor of reading acquisition in Arabic 
speaking children. 
 
Also, Abu-Rabia (1995) investigated the associations between reading ability and 
phonological awareness in Arabic children who were skilled and poor readers, but 
without taking into account the diglossic setting. He gave different Arabic tasks to 143 
Arab pupils aged 8-11 from Arab villages in central Israel, attending Arabic instruction 
schools. Various tasks were applied in the study including reading real words and non-
words, a phoneme awareness task such as phoneme deletion, odd word out, sound 
isolation, phoneme segmentation, and phoneme counting, and a phonological condition 
task (adapted from Olson et al. 1985) in which the child was required to select the 
closest pronunciation to a real word from a pair of words consisting of pseudo-
homophone and pseudo-words. Results revealed that there was a main effect of age on 
all the tasks, reading and phonological. In addition, for the reading task, children were 
divided into two groups, poor and normally achieving readers; here it was found that 
although normal readers performed significantly better on all the tasks compared to the 
poor readers, reading skills in both groups of participants‘ were highly correlated with 
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their phonological skills. Therefore, phonological awareness is an important factor not 
only for children who are normal readers but also for children with reading difficulties.  
 
In relation to Arabic diglossia, when Arabic children begin to read they have to learn 
another form of Arabic language (MSA) including new phonemes and vocabularies that 
vary from their acquired one (LD) (Saiegh-Haddad 2007; 2004). This is not the case 
with other languages like English in which children use the same language that they are 
familiar with when learning to read. To put it in another way, once Arabic children start 
receiving literacy instruction in primary school, they learn new words that do not exist 
in their spoken Arabic, alongside their growing spoken vocabularies. This can have an 
impact on the quality of the phonological representation of words as it raises the load 
for a very specific segmental representation (Saiegh-Haddad 2004). 
 
One example to be considered is an investigation by Saiegh-Haddad (2003) into the 
influence of linguistic variation on children‘s phonological awareness on their initial 
reading acquisition using pseudo-word decoding. The study involved a total of 65 
mainstream primary school children with the same Arabic Palestinian LD (23 
kindergarteners and 42 first graders).  It is worth mentioning that teaching in the 
participating schools was not performed in formal MSA, but carried out through the 
medium of the local dialect. For first graders MSA was only taught as a school subject, 
using oral and written syllabification to help children process the multisyllabic structure of 
Arabic words and not involving any systematic instruction in phonemic awareness. The 
researcher developed two tasks; one task was a phonemic awareness of pseudo-words task 
that required initial and final isolation of either MSA phonemes only or Palestinian LD 
phonemes only. The second task was a pseudo-words decoding task in which children in 
kindergarten and first grade were tested on their reading ability by decoding errors related 
to phonemes, syllable structure in MSA and Palestinian LD. Saiegh-Haddad demonstrated 
that initial phoneme deletion, in the case of Palestinian LD or MSA words, was 
significantly harder to isolate than the final phoneme for both groups. In addition, the 
results revealed that there was a significant effect of linguistic affiliation (standard 
phonemes vs. spoken phonemes), in which Palestinian LD phonemes were less difficult to 
isolate than MSA phonemes. She also found that children made more decoding errors of 
pseudo-words with MSA phonemes and syllable structure than Palestinian LD. 
Therefore, she emphasised that phonological variation between MSA and Palestinian LD 
  26 
 
was found to impact on the basic reading acquisition of children. Also, it can be an 
important reason for the phonological awareness delay in children and consequently 
reading development. 
 
Saiegh-Haddad (2005) carried out another study related to reading fluency in the 
diglossic context on a different age group. This was conducted on 42 first grade 
children, randomly chosen from their local schools and all speaking the same Arabic 
local dialect as in her previous studies. To meet her aim, she applied several measures. 
The phonological awareness measure included phoneme discrimination and phoneme 
isolation. This task comprised a list of 10 non-words using Palestinian LD phonemes 
only and another list of 10 non-words consisting of one MSA phoneme either in the 
initial or final position of each word. Children‘s reading ability was assessed by MSA 
vowelized pseudowords reading fluency as well as vowelized pseudowords consisting 
of Palestinian LD phonemes. The results showed that all predictor measures correlated 
with reading fluency; however, reading fluency was not influenced by phonological 
awareness measures directly. The hierarchical multiple regression analysis demonstrated 
that phonological awareness strongly predicted letter-recoding speed, which thereafter 
was the most significant predictor of reading fluency in vowelized Arabic. In addition, 
children found it easier to isolate the Palestinian LD phonemes than the MSA phonemes. 
Saiegh-Haddad concluded that the influence of diglossia on children‘s phonological 
awareness and consequently their reading development is significant. She stressed that 
children‘s ability to decode and read new words is related to their awareness of standard 
Arabic phonemes (Saiegh-Haddad 2005; Taha 2013). 
 
The above studies show how diglossia can affect reading and how phonological 
awareness is linked to reading ability in Arabic. There are other studies that have not 
considered the relationship between phonological awareness and reading ability but 
have only looked at the ability to manipulate phonemes in relation to Arabic diglossia. 
For instance, an experiment was undertaken by Saiegh-Haddad (2004). She investigated 
the effect of the lexical status of words (MSA, Palestinian LD) on children‘s ability to 
isolate phonemes (MSA, Palestinian LD). The experiment involved 66 Northern 
Palestinian Arabic participants (24 kindergarteners and 42 first graders), speaking the 
same spoken vernacular, from a middle class background.   Initial and final phoneme 
deletion tasks were administered, including three different types of word stimuli: 
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Palestinian LD words, MSA words and pseudowords. Saiegh-Haddad found that there 
was no effect of the lexical status of words (MSA, Palestinian LD and pseudowords) on 
children‘s ability to isolate phonemes even if the target phonemes were within their 
local dialect words. The findings confirmed the results of her previous study (Saiegh-
Haddad 2003) concerning phoneme position and phoneme affiliation, namely that 
children found it harder to manipulate initial phonemes than final phonemes across 
pseudo-words that either included MSA phonemes only or Palestinian LD phonemes 
only. Moreover, Palestinian LD phonemes were less difficult to isolate than MSA 
phonemes. She emphasized that ―diglossia challenges the acquisition of basic reading 
processes in Arabic‖ (Saiegh-Haddad 2012, p. 43). This is because the phonological 
structure of Palestinian LD influences the development of MSA phonological decoding 
ability (Saiegh-Haddad 2012). 
 
On the other hand, Ibrahim (2010) conducted a study that found the opposite result to 
Haddad‘s investigations (2003; 2004; 2005) regarding the impact of diglossia on 
phonological awareness.  The subjects were 571 Arab students from different age 
groups (grades 1 - 12) selected randomly from mainstream primary and secondary 
schools in Northern Israel.  Subjects carried out a phonemic deletion task requiring 
initial and final phoneme deletion. This task consisted of two lists including two types 
of words, 9 MSA words and 11 Palestinian LD words. The results showed that all 
participants performed better on MSA deletion words than Palestinian LD words and 
better on initial phonemes than on final phonemes.  
 
Therefore, there is some disagreement as to whether Arabic speaking children perform 
better on phonological tasks with MSA words or LD words. In addition, all the research 
discussed so far has been conducted within communities that speak a Palestinian LD. 
Palestinian LD is different from Kuwaiti LD and the differences between MSA and KLD 
are not consistently the same as the differences between MSA and Palestinian LD. Only 
one study has been conducted in Kuwait investigating the relationship between 
children‘s phonological awareness and reading ability, and this study only used MSA 
(Al-dyiar and Salem 2013). This study carried out a large-scale study by testing 500 
Kuwaiti children (age range 9.05 ± 0.49 years). The researchers studied the relationship 
between children‘s phonological awareness and their non-word reading accuracy 
measure. The phonological awareness measure involved syllable and sound deletion 
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ability, and consisted of 20 words. During this test, participants listened carefully to 
words played by a CD player, then deleted a syllable from the word, and then proceeded 
to deleting only one sound of the word. The non-word reading measure consists of 25 
pseudowords. Findings of the study revealed that there was no correlation between the 
syllable and sound deletion measure and the non-word reading accuracy measure.  
 
To sum up, according to the literature reviewed above, most of the studies were 
conducted in Palestine where the participants speak dialects that differ from the Kuwaiti 
dialect on the level of phonemes, semantic and syntax. Also, most of the studies 
included MSA and LD words in their phonological tasks and only MSA in the reading 
task.  None of the previous studies included both real words types in both measures or 
included shared words, which comprise a third level of Arabic words in the Arabic 
diglossic context, as an additional word type in the phonological or reading tasks. 
Additionally, and most importantly, only one study has been conducted in Kuwait on 
Kuwaiti normal readers to investigate the relationship between phonological awareness 
and reading ability in the Arabic language but they only considered MSA and did not 
include the three word types; MSA, KLD and KSh words. 
 
Therefore, even though there is a more substantial body of information regarding the 
relationship between phonological awareness and reading skills in English speaking 
children compared to Arabic, it has been found that the various interpretations of this 
relationship depend on a number of factors, such as the influence of the complexity of 
the language and its orthography. This has been explained by Usha Goswami using a 
psycholinguistics theory known as Grain size theory (Ziegler and Goswami 2005).   
 
 
1.5.3 The Grain size theory 
As discussed earlier, when preliterate children start to read, they start to acquire the 
ability to map the visual symbol, or letter, with the appropriate sound, or phonological 
unit, which is called the phonological recoding. This process enables the reading of 
thousands of words already present in children‘s everyday spoken language. Ziegler and 
Goswami (2005) stressed that the phonological system is already structured prior to 
reading. Consequently, it is possible that the quality of the phonological recoding prior 
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to reading influences the facility of reading acquisition. This can be explained by three 
main reasons. 
 
The first reason is related to the availability of symbols and sounds. When both symbols 
and sounds are available in children‘s everyday spoken language, the converting system 
will be accessible. Therefore, their phonological recoding will be successful and lead to 
successful reading.  However, some of the phonological units cannot be accessible in 
some languages prior to reading acquisition, such as Arabic, where there are MSA and 
LDs (see page 13). This, therefore, requires further cognitive development for effective 
reading (Ziegler and Goswami 2005).  
 
The second reason relates to the variations in consistency of the phonological 
correspondence across orthographies. Ziegler and Goswami (2005) stressed that there is 
a universal agreement that the development of phonological sensitivity emerges from 
larger to smaller grain size. However, differences between orthographies across 
languages can lead to fundamental variations in the nature of the phonological recoding. 
One such difference is between the Arabic and English orthographies. Although Arabic 
and English are both based on common alphabetic origins, Arabic has unique 
orthographic characteristics that differ from English (Mahfoudhi et al. 2011). Arabic 
orthography has two orthographic depths. One is considered as shallow orthography: 
fully vowelized with diacritic marks, and a highly consistent structure in terms of 
phoneme-grapheme relationship, used especially in first primary school years (Saiegh-
Haddad 2005; Smythe et al. 2008). Here, only one pronunciation exists for each letter or 
letter cluster, but some exceptions exist according to grammatical or phonetic constraint 
rules. This means it is a partially consistent orthography. The orthography becomes less 
transparent during advanced stages, and is called deep orthography. This orthography 
makes a script highly opaque with a large number of homographs in which most words 
can be read in several ways (Elbeheri et al. 2006), (for more discussion see Pages 5-14).  
 
This is unlike English orthography, which is considered as deep throughout all the 
reading levels. English is characterised by a complex and inconsistent phoneme-
grapheme conversion structure. This is because each phoneme can be represented by 
different graphemes and one grapheme can stand for many phonemes (Smythe et al. 
2008). For instance, the grapheme ‗ou‘ has several pronunciations as cousin, cough, 
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soul, would, wound (Geudens 2006, p. 33). Ziegler and Goswami (2005) emphasized 
that the differences in spelling-to-sound consistency across orthographies cause 
different reading ability levels. The more consistent the language is, the easier it is to 
map between phonemes and graphemes and consequently to read. Similarly, the more 
inconsistent the language is, the more difficult it is for children to map between 
phonemes and graphemes and read. Consequently, different orthographies reveal 
different developmental reading processes (Katz and Frost 1992; Ziegler and Goswami 
2005). 
 
The third reason is granularity (grain size) and this is associated with a language‘s 
consistency of orthographic and phonological representation (Ziegler and Goswami 
2005). To be more precise, Goswami argued that students who use consistent 
orthography in early reading stages can follow the grapheme-phoneme correspondences 
and will be able to use a small unit strategy for successful reading. This is because the 
language script contains small verbal units and the phonological decoding is close to a 
one-to-one (graphemes/phonemes) relationship (Goswami et al. 2005; Joshi and Aaron 
2006). However, this is not necessarily true for English orthography. For example, 
reading some words in English, such as (thief), children should be able to segment 
multi-letters to reach the sound and recognise the word (thief - /th/ /ie/ /f/) instead of the 
use of the simple letter / sound correspondences (Joshi and Aaron 2006).  
 
Nevertheless, when children read an orthographically inconsistent language, such as 
English, the small grain size will not be easily used because of the inconsistent 
grapheme-phoneme conversion process (Goswami et al. 2005; Ziegler and Goswami 
2005). This is because the ―inconsistency is much higher for smaller grapheme units 
than for larger units‖ (Ibrahim 2013). However, those readers may learn recoding 
strategies for both small grain size units such as phonemes, and the larger 
orthographical units such as syllables, rimes or whole words, in parallel (Ibrahim 2013; 
Ziegler and Goswami 2005). Therefore, children with inconsistent language show 
stronger switching ability, whilst the use of one grain size only, as in consistent Arabic, 
can make the phonological decoding process difficult for some written words (Ibrahim 
2013). 
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Goswami assumed that the awareness of larger grains emerges before the smaller grains 
in words. She stressed that this progression of the awareness from the large to the 
smaller grains is universal across different languages.  However, the speed at which it 
develops can be varied (Ziegler and Goswami 2005; McDougall et al. 2010). 
 
On other hand, Lynne Duncan (2010) has a different approach. She argues that the 
nature of children‘s native language and the background of their literacy acquisition 
influence their phonological development to different paths. Duncan (2010) reported 
that many studies (Carvolas and Bruck 1993; Durgunoglu and Oney 1999; Cossu et al. 
1988; Duncan et al. 2004) showed that speakers of different languages take very 
different grain size routes. Therefore, there is no universal approach for phonological 
grain unit and reading. The decoding of the phonological grain size depends on the 
complexity of languages and the teaching systems in different contexts (McDougall et 
al. 2010). For example, in mainstream Kuwaiti schools, while the Arabic language is 
considered as a highly consistent orthography at the early reading stage, the oral and 
written syllabification are used to help children process the multisyllabic structure of 
Arabic words, and do not involve any systematic instruction in phonemic awareness. 
Conversely in British education, teaching methods emphasise the awareness of rhymes 
by singing songs that involve the detection of smaller grain units and usually single 
consonants (Brunswick et al. 2012).  
 
In fact, both of the pathways regarding the grain unit and reading, Goswami‘s and 
Duncan‘s, have strong viewpoints regarding phonological awareness across languages 
and its relation to reading development. Smythe et al. (2008) stressed that although 
phonological awareness represents a common predictor factor of reading ability across 
different languages, the level of this prediction can be different according to 
orthography. This emphasises the need for additional studies in general, and 
longitudinal development studies in particular, investigating reading and its relationship 
to phonological awareness in different languages to achieve a clearer picture of this 
relationship (McDougall et al. 2010). 
 
Also, investigation of other factors that may also be related to reading (Bus and van 
IJzendoorn 1999; Rego and Bryant 1993), such as short term memory including both 
phonological short term memory and visual short term memory, can be crucial.  These 
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skills are associated with a wide range of complex cognitive activities such as reading 
(Baddeley 2003; Gathercole et al. 1991; Torgesen 1978; Wagner et al. 1994). 
 
 
1.5.4 Children’s reading ability and phonological short term memory 
Phonological short term memory represents the storage of different phonemes, which 
are produced by grapheme–phoneme decoding, and this allows children to read 
unfamiliar words. In addition, it facilitates the process of building up a sight vocabulary 
of familiar written words in beginner readers (Brunswick et al. 2012; Gathercole 1999; 
Passenger et al. 2000).  Phonological short term memory is considered as an important 
component for the development of children‘s phonological awareness and their reading 
ability (Passenger et al. 2000; Rapala and Brady 1990). Mann and Liberman (1984) 
stressed that both phonological awareness and phonological short term memory 
contribute strongly toward reading ability specifically during the kindergarten level.  
 
 Some researchers suggested that there is not a direct influence of phonological short 
term memory on reading but its function represents part of a general phonological 
processing concept that is important for successful reading development (Alloway 
2006; Hansen and Bowey 1994; Wagner et al. 1997). For example, Brady (1986) 
demonstrated that there is a close association between children‘s phonological 
awareness efficiency and the available storage capacity in phonological short term 
memory. She said that children with reading difficulties have problems with phonetic 
processes which ―correspond with their reduced memory space‖ (p. 153). Consequently, 
phonological short term memory cannot be studied independently from other cognitive 
processing (Torgesen 1978).  
 
Children‘s learning acquisition can be maintained by good phonological short term 
memory and a weakness in processing language sound can lead to learning delays 
during early school years (Alloway 2006; Alloway et al. 2005). Phonological short term 
memory plays key roles in children‘s vocabulary knowledge (Gathercole and Baddeley 
1989; Gathercole and Baddeley 1993; Gathercole et al. 1997; Gathercole et al. 1992; 
Gathercole et al. 1999), as well as in children‘s early reading ability (Gathercole and 
Baddeley 1993). For instance, Mann and Liberman (1984) investigated the link between 
kindergartners‘ phonological short term memory and their later reading abilities as first 
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graders. They used two short term memory measures: a word string memory test, in 
which each child was required to repeat a string of words presented verbally by the 
researcher in the same order. The researchers then repeated the same procedures in the 
following year with the participants as first graders with an additional reading test. The 
results revealed that phonological short term memory was positively correlated with 
initial reading capability and predicted future reading achievement for primary school 
children. 
 
Moreover, Brunswick et al. (2012) administered a digit span test and reading skills test 
on children from kindergarten through to the middle of grade 2 primary school. Results 
showed that phonological short term memory was strongly correlated with reading 
ability at different ages and was crucial for initial reading acquisition. 
 
Another example to be considered is the investigation by Rohl and Pratt (1995).  They 
applied phonological short term memory tests, such as memory for letter and memory 
for words, in which participants were asked to listen to a set of letters and words 
presented vocally by the researcher and repeat them. These tests were applied to 
measure the children‘s ability with the articulatory loop component of phonological 
short term memory.  Another test applied in the study was the backwards repetition test, 
by which the control processing and storage in the central executive can be measured. 
This is because during the backwards repetition, it is important for children to store 
letter names or words ―while they processed them by reordering‖ (Rohl and Pratt 1995). 
Another memory test was applied, the memory sentences test, in which children were 
required to listen to a sentence and repeat it accurately, to examine children‘s capability 
to remember different information. Participants were also administered with reading and 
spelling tests: the Neale Analysis of Reading Ability, a real word and pseudo-word 
decoding test, a real word and pseudo-word spelling test. The multiple regression 
analysis showed that phonological short term memory did not contribute to second 
graders‘ literacy skills independently of end of grade one phonological skills. However, 
phonological short term memory as assessed during grade one was found to contribute 
to later literacy skills when phonological variables of the investigation were all 
controlled. This is because during the initial stage of reading acquisition, both 
phonological awareness and phonological short term memory are extremely related but 
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―this relationship becomes gradually differentiated overtime‖ (Rohl and Pratt 1995, p. 
355). 
 
Studies of children with reading disabilities also show a deficit in their phonological 
short term memory. These studies found that children with reading disabilities were 
slower than their peers with normal reading ability at accessing the verbal information 
measured by different types of phonological short term memory tasks (Gathercole et al. 
2006 Torgesen et al. 1994; Talcott et al. 2002). This is because skilled readers are better 
at briefly storing the encoded verbal materials compared to the less skilled readers 
(Gathercole and Baddeley 1990). 
 
Evidently, the process of either reading or writing any language would require an ability 
to store verbal material efficiently in phonological short term memory (Mann and 
Liberman 1984).  Learning to read and write new words in general, and in particular 
those that do not exist within children‘s everyday spoken language, require the 
phonological short term memory retention of words‘ meaning and their sound 
structures. In some situations such as diglossia, where children are introduced to MSA 
as a formal language when they first go to school, their abilities to make this connection 
between MSA word sound structures and their graphical components might be difficult, 
inefficient and require an extra load on phonological short term memory (Ammar and 
Ben Maad 2013; Ibrahim 2010; Ibrahim 2011), which can lead to difficulties in 
children‘s MSA literacy acquisition. The Arabic studies that have been conducted in 
relation to this issue were consistent with the literature based on tests of English-
speaking children in showing how important this skill is for children‘s reading ability 
(Abu-Rabia and Siegel 2002; Al-Mannai and Everatt 2005).  
 
 
1.5.5 Children’s reading ability and phonological short term memory 
in Arabic diglossia 
A few studies have investigated the link between reading and phonological short term 
memory, and have sought to establish whether phonological short term memory 
correlates with reading and plays a role as a predictor of literacy skills amongst Arabic 
children. Zayed et al (2013) found that there was a strong relationship between Egyptian 
children‘s phonological awareness and phonological short term memory and both 
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influence subsequent reading ability. Saiegh-Haddad (2005, p. 560) claimed that in 
order to achieve successful reading in Arabic, 
―children must be able to retain the phonological representation 
of orthographic units in phonological short term memory until 
phonological assembly and lexical access is achieved‖. 
 
This can make phonological short term memory another factor that is important for 
reading in Arabic because phonological short term memory capacity can play a role in 
children‘s acquisition of new vocabulary. Ibrahim (2010) found that phonological short 
term memory was associated with and affected children‘s phonological awareness 
throughout grades 1 – 12, which consequently affected children‘s reading ability. He 
found that children with good reading ability perform better than weak readers in 
phonological short term memory tasks. Also, studies by Saiegh-Haddad (2005) and Al-
Mannai and Everatt (2005), have shown that phonological short term memory had a 
moderate to high correlation with reading fluency. 
 
 However, an investigation by Taibah and Haynes (2011) was conducted on 237 Arabic 
speaking children from grade three to assess the influences of phonological short term 
memory using non-word repetition and Digit Span measures on reading performance. 
Reading performance was tested by several tasks: word decoding, oral passage reading 
fluency, non-word reading fluency, and retell fluency. Within-grade analyses showed 
that there was almost no relationship between reading and phonological short term 
memory performance. 
 
Other Arabic studies have been conducted to distinguish the importance of phonological 
short term memory for children with reading difficulties but these did not take account 
of the diglossic context (Abu-Rabia and Siegel 2002; Abu-Rabia et al. 2003; Elbeheri 
and Everatt 2007; Elbeheri et al. 2011). For instance, Abu-Rabia (1995), found that 
reading abilities of skilled readers and poor readers, aged 8-11, were correlated with 
their phonological short term memory. This was established by applying tests for 
reading and spelling real words, reading non-words and for phonological short term 
memory, in which children have to supply a missing word in a set of sentences 
presented verbally by the researcher, then repeat all the missing words from the set. 
They demonstrated that although poor readers performed significantly less well than 
  36 
 
normally achieving readers, in both groups participants‘ reading skills were highly 
correlated with their phonological short term memory skills. 
 
A large number of English and some Arabic studies have tested children's abilities in 
articulating phonemes independently of some of the other perceptual and linguistic 
skills which do not include phonological processing, for instance visual short term 
memory, which can be an additional factor significantly important for reading 
development in preschool children. 
 
 
1.5.6 Children’s reading ability and visual short term memory 
Ellis and Large (1988) stressed that the best method of investigating the development of 
reading is to investigate the cognitive skills that are associated with it, such as 
phonological awareness, phonological short term memory and visual short term memory, 
in longitudinal bases. Baddeley (1986) found that the process of the visual short term 
memory is to 
―visually encode printed letters and words while maintaining a 
visuo-spatial frame of reference that allows the readers to 
backtrack and keep their place in the text.‖ (p. 200). 
 
Gathercole and Baddeley (1993) argued that there is evidence that visual short term 
memory plays a role in language processing, and researchers have suggested that  
children rely on visual short term memory in order to achieve the whole reading process 
(Baddeley 1986; Stanovich and West 1989). Ellis (1990) demonstrated that although 
preliterate children depend on phonological short term memory as well as phonological  
awareness for letter knowledge, once children begin to read, reading promotes 
development of these two cognitive skills, phonological awareness and phonological 
short term memory, which leads to the development of visual short term memory.  
 
Studies of the relationship between reading ability and visual short term memory in 
children have demonstrated a close positive relationship between these two skills (Ellis 
1990; Stanovich and West 1989). Several studies have shown that good readers performed 
significantly better on visual short term memory measures than poor readers (Baker 1976; 
Carroll 1972; LeFever 1982; Wesson 1993). It was argued that although phonological 
awareness and phonological short term memory are essential for reading development in 
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early reading stages, children were primarily recognising words depending on their shapes 
rather than their phonological representation (Brunswick et al. 2012; Ehri and Wilce 1985; 
Ellis and large 1988), as ―the early stage of reading is essentially visual in nature‖ (Ellis 
and Large 1988, p. 52). A few studies have demonstrated the importance of visual short 
term memory in beginner readers and its contribution to their reading acquisition. For 
example, Solan et al. (1985) demonstrated that in children from kindergarten, first and 
second grades, visual memory was strongly correlated with reading when their visual short 
term memory was measured by tachistoscope. This device can introduce images to 
participants for a specific amount of time, then they are asked about the images which they 
remembered. 
 
In another case, a longitudinal study by Ellis and Large (1988) investigated the relationship 
between reading and visual short term memory, measured by a visual digit span test, as 
well as phonological awareness and phonological short term memory, where the full WISC 
IQ was controlled for. The study was carried out on 40 children aged 5-8 years old. All 
tasks were administered four times, first when children were 5 years old, and then every 12 
months. According to participants‘ age, Ellis and Large found that the nature of reading 
ability changed rapidly during the first three years of acquisition. They concluded that 
during the first stage of reading in preliterate children aged around five years old, 
phonological awareness and visual short term memory predicted their later reading ability. 
Also, in stage two, they mostly depended on their visual short term memory. However, 
children‘s reading ability developed considerably through both phonological awareness 
and phonological short term memory in the following stage. In the fourth stage, children‘s 
reading ability was significantly associated with phonological awareness as well as visual 
short term memory. Ellis and Large (1988, p. 71) claimed that during the last stage 
―reading involves orthographic strategies where the words are instantly analyzed into 
orthographic units without phonological conversion.‖  
 
Visual short term memory was also found to predict below-average academic achievement 
including reading decoding. Kulp et al. (2002) studied visual memory ability, which was 
assessed with the Test of Visual Perceptual Skills (TVPS), a visual memory subtest. This 
test is commonly used as a norm reference, motor-free test in which the child is required to 
look at a simple shape, for example square, circle or rectangle, and remember the shape. 
Then they try to find the matching shape on another page among other different shapes. 
  38 
 
The experiment was conducted on 155 second through fourth grade children whose verbal 
ability was controlled in all regression analyses. Results showed that the visual memory 
score was significantly predictive of below-average word decoding and showed a positive 
trend in predicting reading comprehension. 
 
Recently, Brunswick et al. (2012) aimed to explore preliterate children‘s ability to process 
non-alphanumeric stimuli to determine the contribution that visual short term memory 
makes to early reading development and to see how long this effect endures once reading 
commences. The study was a longitudinal study conducted over five time points, the first 
three months of kindergarten, the end of kindergarten, the start of primary school, the end 
of grade one and finally the first term of grade two. They administered a Block design test 
and a matching letter-like forms task, which provides a measure of the development of 
visual discrimination skills, as well as a single word-reading task. They re-administered all 
measures in all stages. Results revealed that performance on the block design task at stages 
two and three correlated with reading skills at stages three and four, and performance on 
the matching letter-like forms task correlated significantly with subsequent reading ability 
across all stages. Thus, it would appear that the ability to analyse visual forms is important 
for the early acquisition of reading and that early visual analysis skills, particularly the 
ability to distinguish between letter-like shapes, may enhance the efficacy of elementary 
reading instruction (Badian, 2001; Feagans and Merriwether 1990). Previous literature has 
shown there is a strong relationship between reading ability and visual short term memory 
in early reading stages and that this is reduced in later reading stages (Brunswick et al. 
2012).  
 
However, Schatschneider et al. (2004) found that visual short term memory was less 
correlated with reading development than phonological awareness. In addition, visual short 
term memory was not a strong predictor of reading, whereas phonological awareness was a 
very strong predictor of reading ability. They applied the VMI Beery visual motor 
integration task which involves 24 geometric line drawings of increasing complexity. This 
task measured the visual short term memory ability of 945 children from kindergarten to 
grade two. They also administered phonological awareness tasks such as onset, rime, 
phoneme blending, phoneme deletion and segmentation, and the contribution of reading 
outcome was assessed by a single word reading speed test.  
 
  39 
 
Also, Vellutino et al. (2007) conducted a cross-sectional study of reading development in 
children from grades two and three, and from grades six and seven, where children were 
also asked to reproduce visual patterns from memory. They found only weak relationships 
between visual abilities and reading, and these disappeared completely in the older 
children following bootstrap analyses.  
 
Overall, there is some disagreement in the above studies, conducted in relation to English 
orthography, over the importance of visual short term memory in children‘s reading ability. 
Arabic, on the other hand, has different orthographic features, which could show a 
different role for visual short term memory in reading ability.  This is because Arabic 
orthography is considered unique and arguably has a more precise linguistic nature during 
the early reading stage. 
 
 
1.5.7 Children’s reading ability and visual short term memory in 
Arabic diglossia 
As explained earlier in Chapter one, the Arabic language has a very complex orthography 
especially at the early stage of reading acquisition. This complexity is apparent in the 
different shapes of specific letters according to their position, different numbers of letter 
dots and their positions, and different positions of diacritics (vowels) according to their 
type. This level of difficulty in the initial steps of reading can negatively impact on 
children‘s visual word recognition (Ibrahim et al. 2002; Taha et al. 2012). Therefore, 
children depend more on visual processes, besides phonological processing, to recognize 
the words and improve their reading ability (Taha 2013). In fact, according to behavioural 
measures of the right hemisphere activities during reading performance, it has been 
distinguished that Arabic orthography, cognitively, is more demanding than other 
languages‘ orthographies, such as Hebrew and English, during the early stages of reading 
development (Eviatar and Ibrahim 2000). For example, Levin et al. (2008) demonstrated 
that young participants have difficulties identifying letters in Arabic orthography because 
they are visually similar. Also, Taha et al. (2011) conducted a study in Egypt on children 
(mean age 70 months) who were introduced to both Arabic and English during their early 
literacy. The purpose was to determine if their visual processing ability differed across 
orthographies. The results showed that children did better in the English orthographic task 
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than the Arabic task. The researchers claimed that the visual confusion of the Arabic 
orthography influences children‘s performances.  
 
Unfortunately, no studies in Arabic diglossia have considered the importance of visual 
short term memory in children‘s reading development. However, a small number of  
studies have investigated the relationship between reading and orthographic discrimination 
abilities. Taha (2008) investigated the contribution of phonological and visual processing 
tasks to the accuracy of reading single vowelized words among 67 sixth grade (12 year- 
old) native Arabic readers in Israel. 32 of the participants were known to have reading 
difficulties. The phonological task used was the digit span. The visual processing tasks 
included the Bieri Visual perception test (Beery, 1997), which presents the participants 
with 27 different target shapes and they are required to find the shape that exactly matches 
the shape of the target, and also a visual search test. The latter includes shapes and series of 
digits in pages featuring numerous distractions, and participants were asked to find the 
target shape or series of digits. The reading measure included a list of 22 non-words and a 
list of 56 fully vowelised familiar words. A hierarchical multiple regression showed that 
the visual processing skills significantly predicted single vowelized reading words beyond 
the significant contribution of phonological processing skills. 
 
Another example to be considered is a study by Elbeheri and Everatt (2007). They 
introduced two Egyptian groups of children, normal and non-normal readers, to two 
measures. A reading ability measure involved four different tests: word recognition from a 
picture, in which participants were required to mark the correct word from four written 
words that described a picture, sentence recognition from a picture, in which participants 
were required to chose the correct picture from six provided pictures that described a 
sentence, sentence completion, in which participants were required to complete an in-
completed sentences by one correct word presented within four words and passage 
comprehension, in which participants were required to read silently different short 
passages varied in difficulty and length then answer a few comprehension and multiple-
choice questions according to the passage content. The other measure was a grapheme 
discrimination measure. In this measure children were administered with different Arabic 
words, two side-by-side written words, and were required to decide if the words were same 
or different. Pearson correlation coefficients showed that there was a correlation between 
measures of children‘s orthographic task and reading ability in both groups. 
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Another similar study was conducted in Kuwait on two groups of Kuwaiti normal readers 
(grades 2–5) and readers with learning disabilities (grades 3–5) by Elbeheri et al. (2011). 
The researcher administered several tasks including reading comprehension fluency and 
visual memory tasks. The visual memory task consisted of 20 trials. In each trial, three 
different shapes such as circles, triangles, stars and arrows, were introduced to each 
participant for five seconds. Then, two similar shapes were presented, with the third 
replaced by a different shape. The child should indicate the replacement shape. The results 
indicated that there was a relationship between the visual short term memory and the 
Arabic reading comprehension measure in 4
th
 and 5
th
 grades only for both groups. The 
regression analysis showed that the orthographic task was predictive over and above the 
level of prediction provided by other tasks involving a range of phonological and memory 
processes, such as phonological deletion and digit span in grades four and five for both 
groups of children as well (Elbeheri et al. 2011). These researchers argued that the reason 
why orthographic discrimination is the best predictor in this study is the nature of written 
Arabic and the importance of this skill for successful reading. 
 
Ultimately, there is a lack of research focused on the effects of visual short term memory 
on Arabic children‘s MSA reading skills as an integral part of successful reading. Given 
that comparatively little is known about visual short term memory in pre-readers or 
about the role it plays in early reading development, there is clearly a need for more 
research to explore this relationship within the Arabic language. 
 
 
 
1.6 The present study 
Phonological awareness, phonological short term memory and visual short term memory 
are essential for reading acquisition (Brunswick et al. 2012; Ellis and Large 1988). There is 
a considerable focus in English literature on screening children‘s reading ability and its 
relationship to phonological awareness, which is one of the best predictors of subsequent 
reading development (Adams 1990; Ellis 1990; Goswami and Bryant 1990; Rego and 
Bryant 1993; Rohl and Pratt 1995; Targeson et al. 1994; Perfetti et al. 1987). Alongside it, 
phonological short term memory has been identified as a key component that is necessary 
for reading development (Alloway et al. 2005; Brunswick et al. 2012; Mann and Liberman 
1984; Wagner et al. 1997). Additionally, although a small number of studies investigated 
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the role played by visual short term memory and its relationship to reading acquisition in 
normal primary school children in English orthography, it is clear that this skill also affects 
reading ability in some stages (Baddeley 1986; Gathercole and Baddeley 1993; Ellis and 
Large 1988). 
 
Evidently, regarding English orthography, ample evidence in English literature has 
emphasized that phonological awareness, phonological short term memory and visual 
short term memory are important skills for successful reading acquisition (Brunswick et 
al. 2012; Ellis and Large 1988). However, children‘s reading ability across languages is 
under considerable debate (Harely 2008). This is because different languages vary in the 
complexity of their orthographic and linguistic structure (Taha 2013). Also, current 
reading theories are based on the conclusions of studies conducted in Latin orthography 
(Abu-Rabia 1997; Taha 2013). Therefore, it is challenging to conceive that the nature of 
reading ability and its relation to any cognitive skill involved with reading is universal, 
and includes various languages, such as Arabic and English (Saiegh-Haddad et al. 2011; 
Mahfoudhi et al. 2011). This, as discussed earlier, can be related to different factors, 
such as the degree of variation in the availability, consistency and granularity of 
symbol-to-sound mappings; grain size theory, as well as teaching and learning 
techniques for reading acquisition (Duncan 2010; Ziegler and Goswami 2005). Hence, it 
was important to conduct research in Arabic orthography on Arabic children to 
investigate the reading process in Arabic and to achieve a clearer picture of Arabic 
reading development. Only a small number of studies of Arabic speaking children have 
investigated this important area. In fact, there are some critical gaps in our knowledge 
concerning Arabic language and the early development of phonological awareness, 
phonological short term memory and visual short term memory, and their influence on 
children‘s reading ability in the Arabic countries in general, and on normal primary 
school children in Kuwait in particular.  
 
Although some Arabic studies have investigated reading ability and its relationship to 
the different cognitive skills, phonological awareness, phonological short term memory 
and visual short term memory, they produced mixed results.  For instance, some studies 
found that phonological awareness is the best predictor for early reading (Al-Mannai 
and Everatt 2005), while others established that phonological awareness might not 
support a successful reading process in Arabic as much as it does in other orthographies, 
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such as English (Siegh-Haddad 2005). Also, some researchers found that the visual 
processing skills significantly predicted reading ability beyond the significant contribution 
of phonological processing skills (Taha 2008; Elbeheri et al. 2011). Moreover, results 
obtained from some Arabic studies established that phonological short term memory had 
a moderate to high correlation with reading fluency (Ibrahim 2010; Al-Mannai and 
Everatt 2005; Saiegh-Haddad 2005) while others demonstrated that there was almost no 
relationship between reading and phonological short term memory (Taibah and Haynes 
2011). This can be related to several reasons such as the time when the studies were 
conducted (the beginning, middle or end of school year), the age of participants 
(preliterate or in later stages) as well as the curriculum and teaching system across 
Arabic countries. So, it was very important to continue study in this area. 
 
Additionally, the Arabic investigations into reading ability have been carried out by a 
small number of investigators on children who were almost all from the same country 
with the same Arabic dialect: the Palestinian dialect (Al-Mannai and Everat 2005, 
Siegh-Hadad 2005, 2007; Siegh-Hadad et al. 2011), which is different from the Kuwaiti 
dialect. As explained earlier in this chapter, there is a great discrepancy between dialects 
across Arabic countries. For example, the Palestinian dialect and Kuwaiti dialect vary at 
the phonological, semantic and syntactical levels (Chapter One). Also, they have an 
Arabic teaching system that differs from the system available in Kuwaiti schools. 
Therefore, there was a need for the current study, which was conducted in Kuwaiti 
schools on Kuwaiti children and includes tasks that are suitable for the Kuwaiti dialect. 
 
Moreover, all the previous research included only MSA and LD in their phonological 
awareness measures, and only MSA real words in reading ability measures. None of the 
previous studies have investigated both types in both measures. Further, none of the 
previous studies have investigated the effect of the third type, the Shared Words (ShW). 
These words are exactly the same in both Arabic variations, MSA and LD, and used by 
students in schools and their everyday life communication. Thus, the current study is the 
first to include all the variations of Arabic word types used by Kuwaiti children, which 
are MSAW, KLDW KShW. This is to assess the level of their reading ability and 
phonological sensitivity to each type. It further investigates how phonological 
awareness relates to their reading ability including these various forms of Arabic.  
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In addition, there are problems with methodology in studying visual short term memory. 
Some of these studies applied visual short term memory tasks involving verbal 
responses (Ellis and Large 1988), which can make the task hard for children and involve 
extra cognitive skills such as phonological skills that create difficulties for children 
(Vellutino et al. 2007). Other studies did use visual discrimination tasks that did not 
involve any other skills, such as motor or phonological skills (Brunswick et al. 2012; 
Elbeheri et al. 2011; Kulp et al. 2002). However, reading is not just about visual 
recognition; children mostly depend on copying words and letters which involve visual 
motor coordination to read. Efficient reading can be achieved by the ability to process 
visually a ―graphic shape that has specific configuration and orientations‖, into a 
linguistic form (Longcamp et al. 2008). This process is crucial for reading and can be 
achieved by practice, such as copying. 
 
Arabic is a complex visual orthography for children to acquire (Mahfoudhi et al. 2011; 
Siegh-Haddad 2005) because of the different shapes of different letters, dots and the 
vowelization marks (Taha 2013). This makes visual short term memory as important as 
phonological awareness and phonological short term memory for readers to read 
appropriately (Taha 2013). Therefore, this study is the first to use a highly sensitive 
recording technique to investigate children‘s visual short term memory ability and its 
relation to reading ability in Kuwaiti children in particular and Arabic children in 
general. 
 
The research is designed to help fill the gaps in research related to children‘s reading 
ability within the Arabic diglossia phenomenon on normal readers. Two studies, a cross-
sectional study and longitudinal study, were conducted to investigate the relationship 
between reading ability and the associated skills of phonological awareness, 
phonological short term memory and visual short term memory, in Kuwaiti primary 
school children. Additionally, these experimental studies measure the effect of 
phonological awareness, phonological short term memory and visual short term 
memory on reading development, and demonstrate the nature of this relationship in 
Arabic speaking children taught in Arabic compared to English children taught in 
English, in relation to the literature. These studies can also have impact on educational 
practice and lead us to understand Arabic children‘s needs in acquiring successful 
Arabic reading skills. 
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Chapter Two 
Pilot study 
 
 
 
At the time of the pilot study, this was the first time that this kind of research was 
conducted in Kuwait investigating the reading ability and phonological awareness of 
normal developing Kuwaiti readers. The pilot study was conducted in order to construct 
and validate the reading ability and phonological awareness materials that would be 
used in the experimental study by eliminating any mistakes or ambiguities in the design, 
also to ensure its reliability and sensitivity to individual differences across the age range 
that would be included. 
 
Only the reading ability and phonological awareness tasks were piloted. This is because 
they were developed specifically for the study, while the other tasks measuring 
children‘s phonological short term memory (Arabic version adapted from The visual 
aural digit span test by Koppitz, 1977 by the Center for Child Evaluation and Teaching, 
Kuwait, 1995) and Verbal IQ (Kuwaiti version of WPPSI-R III 1989) needed no piloting 
before the real experiments since they are already standardized tests. Regarding the task 
to measure children‘s visual short term memory, this was adapted from a study 
conducted on English adults and it was considered to be a successful task for measuring 
visual short term memory ability (Gonzales et al. 2011). This task will be explained in 
detail in the following chapter. 
 
 
2.1 Participants 
Participants were randomly selected from three different single sex schools in Kuwait 
and all volunteered to participate in the research during December 2010; this was the 
middle of the first semester in the Kuwaiti primary school year. The pilot study was 
administered to 10 children, with an age range of 69.11 – 80.2 months, (six boys and 
four girls in the first year primary school) who had almost gained the requirements of 
basic reading skills. Participants had been introduced formally to MSA for four months, 
two lessons a day, taught almost half of the Arabic letters, and practised reading, writing 
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and listening. So they were closest in age to the first graders of the cross sectional study 
and to the participants in phase one of the longitudinal study.    
 
 
2.2 Measures 
Although there are some reliable Arabic tasks studying different levels of phonological 
awareness and reading ability in the previous literature, it was considered necessary to 
develop new tasks specifically for this study. This is because of the phonological 
variation between different Arabic settings with different Arabic dialects. In addition, 
this is the first study classifying three word types (MSAW, KLDW and KShW) and 
there was a need for new tasks that meet the aim of the study. 
 
For the pilot study, there were two lists of words in each task, including MSAW and 
KShW but not including KLDW.  This was because the aim of the pilot was to develop 
the task using standard words found in schoolbooks, and the KLDW were not included 
in children‘s schoolbooks (Chapter One). Then, depending on the pilot study 
observations, a decision could be made about including the KLDW in the actual study.  
Each task, reading ability and phonological awareness, included 20 words. 10 words 
were constructed from the first grade primary government schoolbooks and 10 words 
were not. Children‘s age and stage of literacy learning were considered in selecting the 
words for the tasks (Bird et al. 2001). Therefore, all words were fully vowelized, which 
required an acceptable level of reading ability for children of the age range included in 
the study. The cultural and Kuwaiti family background were also considered, especially 
when choosing the KShW. Only KShW that are easy to understand and used by children 
during this stage on a daily basis were included.   
 
The words in each task were checked to make sure that no word was repeated twice in 
the task. To minimise variation between the lists, the average number of syllables in 
each list was checked (total number of syllables in each list was between 20 - 22 
syllables). Further, the words in each list consisted of mono-syllabic, di-syllabic and tri-
syllabic words. This was to make sure that each list had a comparable syllable structure 
within the words. In addition, the average number of grapheme strings of the words in 
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each list was checked (the grapheme strings range between 2 -5 graphemes per word in 
each list) to make sure that each list included words with no more than five graphemes.   
The phonological awareness and reading ability tasks were designed in Arabic by the 
researcher, and then translated from Arabic into English to be checked by the 
supervisors. Finally, all words were double checked by another Arabic speaker with 
relevant teaching experience and educational linguistics qualifications. Finally, to 
confirm the difficulty level of words, an Arabic subject teacher evaluated all the words 
and found them within an acceptable range of length and difficulty and written in an 
accurate vowelised Arabic. The teacher even helped in grading the words in terms of 
level of difficulty according to their meaning, familiarity, length and pronunciation 
level; starting from the shortest and easiest words through to the most difficult words. 
 
Reading ability task: Children‘s reading ability was measured by having children read 
aloud single fully vowelized words: 20 MSAW and 20 KShW. MSAW and KShW were 
added together in a single list, then, the researcher administered a word from each list at 
a time, presenting an MSAW followed by a KShW. The researcher continued the test to 
the end if children had correctly completed the first successive three words correctly, 
which are the easiest three words in the task. On the other hand, the researcher stopped 
the task if children failed on the first three successive words. Children were 
administered individually with each word presented in a black colour on a laptop screen 
using a PowerPoint program. Each participant was asked to read out loud and clearly 
each word one at a time so it could be heard clearly by the researcher (Appendix 1).  
 
Phonological awareness task: This task was conducted to assess the phonological 
awareness of children and their ability to manipulate the different sound structures of 
words. There were 20 words in the task list, 20 MSAW and 20 KShW. Words were 
presented in the same order as in the reading ability task:  MSAW and KShW were 
added together in a single list in the following order: MSAW followed by KShW. Each 
word in the task was introduced verbally one at a time to participants. Each child was 
asked to listen to each word carefully and to repeat the required word without the first 
sound. For example, the word ‗hadeyah (gift) should be ‗adeyah‘ after deletion of the 
first sound ‗h‘. The word lists were administered in the same order as in the previous 
task (Appendix 2).  
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Two practice sessions for each task were conducted for each participant, including 
MSAW and KShW words. Those words were not included in the actual lists. 
Throughout the practice sessions, the examiner explained the process of each task to 
each child individually, helped and even corrected the participants‘ answers when 
appropriate and needed. All the instructions were giving in KLD as essential to ensure 
children‘s understanding (Elbeheri et al. 2011). 
 
 
2.3 Scoring 
A score of one was given if the participant isolated the phonemes successfully and a 
zero score for failing to do so; the same scoring applied to the reading tests: one score 
for the correct reading of each word and zero for incorrect. No partial scores were 
given. 
 
 
2.4 Ethical issues 
The researcher followed the approved protocol from the University of Leeds Research 
Ethical Committee, UK. In Kuwait, where the educational system is centrally controlled 
by the Ministry of Education, the permission from the Educational Research and 
Development Administration of the Ministry of Education Kuwait was obtained first, 
then, that of the managements of different Educational areas, followed by the head 
teachers of the schools participating in the study. This was delivered by hand as it 
ensured speedy access to participants.  
 
 
2.5 Procedure 
Both tasks were administered to children individually in a quiet room inside their 
schools and lasted for approximately 15-25 minutes. The phonological awareness task 
was administered first, then the reading ability task. The exact procedure for 
administering the reading ability and phonological awareness tasks were described in 
sections 2.3.1 and 2.3.2. 
 
  49 
 
2.6 The pilot study results 
 
 
Table 5: Mean and Std. Deviation for participants’ scores in the reading ability task across word types 
Task Word types M (20) SD 
Reading ability  
MSAW 6.9 5.49 
KShW 8.6 5.9 
 
 
Table 6: Mean and Std. Deviation for participants’ scores in the phonological awareness task across word 
types 
Task Word types M (20) SD 
Phonological 
awareness (Phoneme 
deletion) 
MSAW 4.5 6.32 
KShW 4.9 6.85 
 
 
 
2.7 The pilot study observations 
The data collected from the pilot study enabled us to validate the tasks and to make 
several interesting observations which informed our subsequent decisions. The study 
observations revealed some important points for developing the tasks to an acceptable 
level to be introduced to children in future studies. Accordingly, some changes to the 
tasks were applied as follows: 
 
1- There were only two practice words in both tasks. Because most of the children 
found it difficult to understand the meaning of the first initial deletion sound in 
the phonological awareness task, the practice sessions were extended to include 
three words instead of two. That applied for the reading task as well. 
 
2- During the phoneme awareness tasks, generally, the majority of the children 
faced difficulties deleting the first phonemes in all the phoneme deletion tasks 
and they mostly deleted the first syllable or the first consonant + vowel unit of 
words instead. Accordingly, the scoring process was changed and will be 
explained in the following experimental chapter (Chapter Three). 
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3- Each task included 20 words, which was too long for children to complete. 
Therefore, 12 words from each original word list were dropped and the total of 
each word list became 8 words. This made the tasks shorter and of an acceptable 
level for children to complete. It is worth mentioning that 8 is considered a 
sufficient number of words in each list should it be necessary to eliminate any 
more words from the task for future studies. This is in case the reliability of the 
task does not reach an acceptable Cronbach Alpha value. The 12 words were 
dropped according to the following reasons:   
 
a. In the reading ability task, words that caused confusion for participants 
were excluded. For example, similar graphemes within the same words; 
/S/ and /Sh/ in the word ―shams‖ (sun). Also, words including the 
consonant /a/ in the middle of the word, such as ‗Faarah‘, were excluded. 
This is because children were confused between the consonant /a/ and 
the long vowel ‗a‘, which influenced their reading ability specifically 
because they are part of their initial reading acquisition. In addition, 
shared words that could be read in the Kuwaiti dialect way by adding 
vowels or changing the vowels lengths were excluded. For example, 
most of the students added the sound /e/ and read the word ‗kitāb‘ 
/باتك/  (book) as ‗ektāb‘ / باتكإ / in KLD (see page 13). 
 
b. In the phonological awareness task, the most difficult words to 
pronounce and phonologically manipulate were dropped.  
 
4- Most importantly, after the pilot study was conducted and all the observations 
were taken into account, the KLDW type list was developed to be included in 
the future experiments. This is because the KLD is the main speaking language 
for Kuwaiti children and it is an integral part of the Arabic Diglossia (for more 
discussion see 12-13). According to the KLD characteristics, several criteria 
were taken into account. Words that included phonemes that are not accessible 
in all the variations, MSA, KLD and KSh, were excluded from both tasks. 
Therefore, all words in both tasks included phonemes that can be used in all the 
varieties, which are mostly from MSA. This was conducted to limit the 
variations between the lists in both tasks. For example: 
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a) A phoneme that is only available in MSA and not accessible in KSh 
or KLD, for example ‗d ̣‘̣ was not included in the task word lists. 
This is to avoid confounding of phonemes with articulation 
difficulties (Saiegh Haddad 2007). 
 
b) Although the use of KLD phonemes can be acceptable for the 
phonological awareness task, however, it is not for the reading ability 
task. This is because there is no written form for the KLD phonemes. 
Therefore, the relation between reading ability and KLD words 
cannot be discovered and the comparison between reading ability and 
phonological awareness across word types cannot be acceptable.  
 
After piloting the reading ability and phonological awareness measures, observations 
were considered, and revisions were made. Then the reading ability and phonological 
awareness tasks were fully developed including all the Arabic variations in the diglossic 
situation in Kuwait. Subsequently both tasks were translated from Arabic into English 
to be confirmed by the supervisors. Finally the main study was considered.  
 
Although the children faced difficulties completing the task during the pilot study, it 
was thought that this task should be applied in an actual experiment with a larger 
sample size. This would provide a wider understanding of Kuwaiti children‘s 
phonological awareness in general and their phonemic awareness in particular. In 
addition, although some previous studies considered other phonological awareness tasks 
that can be applied, it was thought that further investigation using the phoneme 
awareness task would be worthwhile to confirm the findings. 
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Chapter Three 
Cross-sectional study 
 
 
3.1 The aim of the current study 
The research was conducted to provide a snapshot of the relationship between Kuwaiti 
children‘s reading ability and their phonological awareness, phonological short term 
memory and visual short term memory. In addition, it was performed to investigate 
whether phonological awareness, phonological short term memory and visual short term 
memory are independent predictors of children‘s reading ability during their early 
primary school years. Also, it was interesting to assess the level of children‘s reading 
ability and phonological sensitivity to each type of Arabic: Modern standard Arabic 
(MSA), Kuwaiti Local Dialect (KLD) and Kuwaiti Shared (KSh) forms. It was further 
considered that verbal intelligence could play a role in this whole cognitive process 
(Deacon and Kirby 2004; Smith 2004), so it was decided to control for the verbal 
intelligence as well as age. 
 
It is hoped that the research findings will shed more light on the nature of Arabic 
children‘s reading development in primary school, and what difficulties they may face 
during their academic life due to the diglossia phenomenon. It is our responsibility to 
understand and be aware of Arabic children‘s needs and complications in acquiring a 
successful Arabic reading process, and the findings of studies such as this one may 
provide useful feedback to the education policy makers in Kuwait. 
 
 
 
3.2 Methodology 
3.2.1 Measures 
This study included the application of five specific tasks. Two tasks, which were piloted 
and developed, are the reading ability and phonological awareness task. The reading 
ability task was used to measured children‘s reading abilities while the phonological 
awareness task was used to assess children‘s awareness of the different sound structures 
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of words. One task, adapted from a study conducted on English adults, was considered 
to be a successful task for measuring visual short term memory ability (Gonzalez et al. 
2011). This task was further developed specifically for the present study, where it was 
used for Arabic participants for the first time. It was applied to measure children‘s visual 
short term memory through their copying performance. This is appropriate because of 
the unique formation of Arabic orthography, where copying is an essential skill for 
successful reading; it requires the visual analysis of parts of words, remembering and 
understanding the connection between these parts and application (Kirk 1980). Two 
other standardised tasks were applied that had previously been used in various studies 
and proved to be effective measures for studying children‘s reading development: the 
Digit Span (Koppitz, 1977, Child Evaluation and Teaching, Kuwait 1995) measuring 
children‘s phonological short term memory capacity, and Verbal IQ (Kuwaiti version of 
WPPSI-R III 1989) which measures children‘s verbal intelligence. 
 
Reading ability task: reading ability was assessed by having children read aloud single 
fully vowelized words. There were three single word reading lists in MSAW, KLDW 
and KShW. Hence each type has its linguistics characteristics and different challenge 
levels in terms of reading ability for children (see page 10-13 for more discussion). 
Each list consisted of a set of 8 words (Appendix 3). In addition, all words in the 
reading task included only MSA phonemes that are present in both MSAW and KLDW. 
This is because KLD phonemes, which are not applicable in MSA, cannot be translated 
into an Arabic standard form that is possible for first grade primary school children to 
read (see page 13-14). Every word was introduced clearly in a black colour on a laptop 
screen using a PowerPoint program, and presented to each child individually. Each 
participant was asked to read out loud each word one at a time so it could be heard 
clearly by the researcher. All the words from the three lists were mixed together in one 
list, then the researcher administered a word from each list at a time in the following 
order: MSAW followed by KLDW, then KShW. 
 
Phonological awareness task: The phonological awareness task measured children‘s 
ability to understand and manipulate the different sound structures of words. This task 
consisted of three word lists: MSAW, KLDW, and KShW. Each list comprised 8 words all 
of which were different from those included in the reading task (Appendix 4). Each 
word was verbally introduced one at a time to participants to test their phoneme awareness 
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levels in the different word profiles. Each child was asked to listen to each word carefully 
and to repeat the required word without the first sound. For example, the word ‗darasa‘ 
(studied), in MSA,  should be ‗arasa‘ after deletion of the first sound ‗d‘. The words were 
presented in the same order of word as for the reading ability task. 
 
During the phonological awareness and reading ability measures, children completed six 
practice sessions, three for each task including three types of words, MSAW, KLDW 
and KShW. Those words were not included in the actual test list. Throughout the 
practice trials, the examiner explained the process of each task to each child 
individually, helped and even corrected the participants‘ answers when appropriate and 
needed. All the instructions were giving in KLD as essential to ensure children‘s 
understanding (Elbeheri et al. 2011). The researcher started with three practice sessions 
involving the three different types of words in the following order: MSAW, KLDW and 
KShW. Then, all the words from the three lists were put together in one list and 
administered to children in the following order: MSAW followed by KLDW then 
KShW.  The three types of words were mixed to prevent children predicting that there 
were different types of words to read. If children failed on the first three successive 
words, the researcher stopped the task. If children were able to complete the first three 
successive words correctly, the test continued until children had completed the whole 
task.  
 
Phonological short term memory task: Children‘s phonological short term memory 
capacity was measured by the Digit Span test. The test is a common measure adapted 
from ―The visual aural digit span test‖ by Koppitz, 1977, to test children‘s phonological 
short term memory capacity. The task is translated into Arabic, standardized and 
codified for Kuwaiti children to include the ages 5-16, by the Center for Child 
Evaluation and Teaching, Kuwait (1995). The test was administered to children 
according to the manual provided. There are a total of 27 digits distributed in 6 
sequences, starting with a sequence of two digits, and ending with seven digits. The 
researcher verbally presented the sequences of digits and then asked the participants to 
repeat them in the same order. The researcher increased one digit at a time when the 
child repeated all the digits in the sequence correctly. When the child made an error, the 
researcher gave a second chance using different digits with the same sequence. If the 
child made two errors in a given sequence, then the assessment stopped.  
  55 
 
Visual short term memory task: To measure children‘s visual short term memory 
capacity, a visual motor memory task was adapted from a study conducted on English 
adults (Gonzalez et al 2010), then developed to be suitable for Arabic children. 
Participants were seated comfortably in front of the tablet laptop screen. The laptop ran 
specialised software to present stimuli and record kinematic measures (Culmer et al. 
2009). The tablet laptop screen was rotated and folded to provide a horizontal surface to 
be used as the writing surface for the tasks with the digitising stylus as the input device 
(Toshiba Portege M700-13P, Screen: 260 x 163 mm, 1280 x 800 pixels, 32 bit colour 
and a 60 Hz refresh rate). 
 
Participants were asked to use their preferred hands and deal with tablet and stylus as 
electronic pen and paper. The writing surface contained integrated sensors that 
measured the planar position of the pen-shaped input stylus at 120 Hz. Participants were 
asked to look at a shape for 5 seconds. There were 18 square waves which varied in 
height and width, including three practice trials (Appendix 5). Then, the child had to 
remember and copy the shape from right to left as fast and accurately as possible (the 
copying direction in the original task was from left to right (Gonzalez et al 2010), The 
researcher asked each participant to put the stylus on the start point (white circle for the 
copying tasks) when they were ready to start the trial. While participants placed the 
stylus on the center of the start button for 500 ms, the pattern appeared on the screen 
with the finish button (always red) as an indication for the participants to begin to copy 
the pattern presented (Figure 1). The next trial commenced once the participants 
reached the finish button.  
 
 
 
 
 
 
 
 
 
Control variable: Verbal Intelligence Scale (Verbal IQ): Children‘s Verbal IQ was 
assessed to control when looking for the relationship between reading ability and the 
other cognitive skills (Al-Mannai and Everatt 2005; Elbeheri et al. 2006; Mann and 
Liberman 1984). Participants‘ Verbal IQ was measured using the Arabic version of the 
Figure 1: The Basic layout of the 
copying task 
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Verbal subtest from the Wechsler Preschool and Primary Scale of Intelligence Revised 
(Kuwaiti version of WPPSI-R III 1989). This scale has been standardized for a Kuwaiti 
population (Ministry of Education, Kuwait, 1988). The Verbal IQ test was conducted 
including five core verbal subtests: 
1. The information subtest: test children‘s general knowledge, including questions 
about geography and literature. 
2. The vocabulary subtests: measures of the child's vocabulary skills. 
3. The arithmetic subtests: measures of the child's vocabulary and arithmetic skills. 
4. The comprehension subtest: asks the child to solve practical problems and 
explain the meaning of simple proverbs. 
5. The similarities subtest: asks the child to describe the similarities between pairs 
of items, for example that apples and oranges are both fruits.  
 
The researcher followed the Methods defined in the WISC manual to test children.   
 
 
3.2.2 Participants 
A total of 56 first grade primary school children participated from 12 mainstream 
government single-sex schools: 7 girls‘ schools and 5 boys‘ schools located in four 
different educational districts in Kuwait (Al-āsimah, Al-aḥmadi, Al-farwaniyyah, and 
Mubārak Al-kabir). Seven children failed to do the complete testing as follows: three 
failed to complete the visual short term memory task, two refused to do the 
phonological awareness and phonological short term memory tasks, and two came from 
private English schools. Therefore, these children did not complete the Verbal IQ test. 
Participants who failed to complete all the tests were excluded from the study as well as 
those known to have learning difficulties. Additionally, children who came from private 
English schools were excluded since they were taught English and Arabic a year earlier 
than the rest of the participants. This can produce some differences in children‘s 
responses to the tasks. 
 
The complete data set was obtained from forty-nine children (23 girls and 26 boys). The 
mean age for participants was 79.88 months (SD= 3.56) with a range of 6 years to 7 
years and 2 months at the start of the study. Students who took part in the study were 
native speakers of a similar KLD. Also, with regard to the primary school participants, 
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they receive their school instruction in Arabic and are only introduced to MSA as a 
school subject at the beginning of their first year. Demographic details for the 49 
participants are shown in Table 7. Forty-nine participants was considered to be an 
acceptable sample size as there is only a need for 15 cases per predictor variable to 
achieve a reliable equation in social sciences (Stevens 2009).  
 
Table 7: Demographic details for the participants 
Educational districts  No. of schools Participants Gender 
Al-āsimah 4 4 1M–3F 
Al-aḥmadi 4 32 13M–19F 
Al-farwaniyyah 2 2 1M–1F 
Mubārak Al-kabir 2 11 11M 
 
 
3.2.3 Ethical issues 
All potential ethical issues involved with conducting such research were taken into 
account. First, the approved protocol obtained from the University of Leeds Research 
Ethical Committee, UK was followed. Second, the permission of the Educational 
Research and Development Administration of the Ministry of Education Kuwait was 
obtained. Third, the permissions of the managements of different Educational areas and 
the head teachers of the schools participating in the study were obtained. Finally, 
parental / guardian consent forms were delivered by hand by the researcher to first 
grade primary school children. 
 
 
3.2.4 Procedure 
The data collection was conducted once starting from April 2011, which is two months 
before the end of the school year in Kuwait and lasted for approximately 6 weeks. It 
was thought that the end of the first grade primary school year was the best time for the 
study to be conducted because children had been introduced to almost all Arabic letters 
and gained the requirements for learning the basic reading skills during the same year, 
so they were neither preliterate nor skilled readers. This should enable the collection of 
comprehensible data to evaluate the tasks more and plan for future research. The 
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researcher carried out the experiment on 49 first grade primary school pupils. All tasks 
were administered to participants by the researcher, including phonological awareness, 
reading ability, phonological short term memory, visual short term memory tasks and 
the Verbal IQ tasks.  
 
All tasks were individually administered to children in a quiet room inside their schools. 
Each child completed the series of tasks without time pressure, in two sessions, to 
reduce problems of boredom and fatigue which may affect children‘s performance. 
Before the actual experiment, the test items, tape recorder, tablet laptop (used to 
administer the visual short term memory task) and a laptop (used to administer the 
reading ability task) were introduced to each child prior to the actual experiment. All 
tasks were administered in a balanced order in two sessions, each session lasting 
approximately 45 minutes. In session one, 4 tasks were always applied as follows: 
visual short term memory, phonological awareness, reading ability then phonological 
short term memory tasks. In session two, only the Verbal IQ task was applied. 
 
 
3.2.5 Scoring 
Reading ability task: For the reading ability task, a score of one was given for each 
word correctly read and zero for incorrect reading or missing a word. 
 
Phonological awareness task: During the phonological awareness task, each response 
was scored according to the following three criteria: 
1- A score was given if the students gave the correct remainder of the word after 
they had deleted the Initial Phoneme (IPD), such as, C / CV or C / CVC. 
 
2- A score was given if participants gave the correct remainder of the word and 
had deleted the Initial larger Unit (IUD). IUD includes either the first syllable in 
a word or the first unit that is larger than a phoneme and smaller than a syllable, 
such as CV / CVC. 
 
3- Zero for children who gave a wrong remainder in the case of IPD or IUD, as 
well as those who failed to respond. 
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Because so few children were able to delete at the level of the phoneme (see page 61-
62), we were unable to analyse this data statistically. We therefore produced a combined 
score of phonological awareness which included both IPD and IUD. This then 
represented those children who were able to do the task to a greater or lesser extent. 
Therefore, children‘s phonological awareness in MSAW, KLDW and KShW is 
represented by the combined scores of both IPD and IUD in MSAW, KLDW and KShW 
respectively throughout the analysis. 
 
Visual short term memory task: Participants were asked to look at a shape, and then 
remember and reproduce the shape by drawing it from right to left as fast and accurately 
as possible. This was conducted using a digitised stylus on a tablet laptop. Scoring for 
this test involved a measure of shape reproduction, and the score represented the error 
from the ideal reference path. In order to calculate the qualitative reproduction of the 
shapes relative to an ideal reference path, an algorithm was used to analyse the 
movement data between the start and finish locations. Further, to characterise the 
quality of shape reproduction, an iterative ‗point-set registration‘ algorithm was applied. 
The input to the algorithm was the recorded stylus movement between the start and 
finish dots. For each participant‘s individual test, the input data was subjected to 
iterative applications of rigid transformation, rotation and isotropic scaling (Myronenko 
and Song 2010; Gonzales et al. 2010) so that the input data could best match an 
idealised reference path of the desired input. The key useful feature in this test was the 
point-matching capability of the algorithm, whereby the path lengths of the input and 
reference path were divided to a resolution of 1mm, and the 2D distance between the 
corresponding points along the paths could be calculated. The score was provided by 
calculating the Root Mean Square of this error (RMSe) in mm, which represented a 
measure of shape reproduction. 
 
Control variable: Verbal IQ: The researcher followed the Methods defined in the 
WISC manual to score children‘s‘ responses which were derived from scores on evif 
core of the subtests: information, similarities, arithmetic, vocabulary and 
comprehension. The raw scores were added together as a Verbal IQ score and used for 
the analysis. Because the Verbal IQ task testing took 45 minutes, it was decided not to 
include any more tests. 
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3.3 Results and analysis 
The reliability and validity of the measures were scrutinized using Cronbach‘s alpha 
coefficient, which should be above 0.7. This is to evaluate the internal consistency of 
the tasks and to demonstrate whether the task items relate to the same underlying 
construct of the assessment (Pallant 2005). 
 
The data were analysed using one-way ANOVA to test the effect of word types on 
children’s phonological and reading abilities. In addition, a Pearson correlation was 
computed to assess the level of relationship between the variables reading ability and 
phonological awareness, phonological short term memory, visual short term memory and 
Verbal IQ. Also, a hierarchical multiple regression was used to investigate the 
contribution of the predicted measures phonological awareness, phonological short term 
memory, visual short term memory to reading ability.  
 
 
3.3.1 Descriptive Data 
Prior to processing the data for analytic purposes, the outliers and normality of the data 
were assessed by applying several approaches, such as boxplot, histograms and 
skewness. The data were not normally distributed according to the Shapiro test and 
several transformation techniques were applied such as square roots and logarithms, but 
did not alter this. However, the values of skewness of between +2 and -2 indicate a 
reasonable normal distribution (Rubin 2010; Bachman 2004; Lewis-Beck et al. 2004). 
Consequently, the present study data is assumed to be normally distributed to an acceptable 
level. From now and throughout the thesis data were taken to be normally distributed if the 
skewness and kurtosis were within +2 and -2. Therefore, the data were kept raw without 
transformation throughout the study
1
. 
 
Reading ability task: The measure was found to be highly reliable, (α= 0.92). The 
reading ability measure is descriptively reported in terms of the means and standard 
deviations in Table 8. The data were treated as normally distributed according to skewness 
and kurtosis being between +2 and -2. 
 
                                              
1 The analyses of the transformed data were carried out and it was the same as the analyses of the untransformed data, so it was 
decided to use the raw data. 
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A total of 6 children failed to do the task as they scored zero across all the word type 
lists. Forty-three remaining children were able to do the task and one of them only was 
able to read all the words across the three word type lists (see Table 9). 
 
Table 8: Mean and Std. Deviation for 49 participants’ scores in the reading ability task across word types 
Task Word types M (8) SD 
Reading ability  
MSAW 3.22 2.6 
KLDW 1.63 2.1 
KShW 2.69 2.58 
2
Total reading ability / 24 7.55 6.71 
 
 
Table 9: Responses of the 43 participants who were able to read across word types 
 
 
Phonological awareness task: On examining the internal reliabilities of the 
phonological awareness measure, a high Cronbach‘s alpha was found to be 0.94. The 
phonological awareness measure is descriptively reported in terms of the means and 
standard deviations in Table 10. The data were considered normally distributed because 
the skewness and kurtosis were between +2 and -2.  
 
A total of 11 children failed to do the whole task; they scored zero across the three 
words lists. Of the remaining, 38 were able to do the task; they either deleted the initial 
phoneme for some words, or the initial larger unit for the others (Table 11). 
 
 
 
 
                                              
2 The total score of reading ability is the total responses across all word types 
 
Word types  N Correct responses Responses % 
MSAW 39 158 13.43% 
KLDW 28 80 6.8% 
KShW 38 132 11.23% 
Responses of 49 participants  / 1176 370 31.45% 
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Table 10: Mean and Std. Deviation for 49 participants’ scores in the phonological awareness task across 
words types 
Deletion ability Word Types M (8) SD 
IPD 
MSAW .45 1.12 
KLDW .39 .7 
KShW 1.35 1.35 
IUD 
MSAW 3 2.9 
KLDW 2.82 .27 
KShW 3.04 .26 
3
Combined phonological 
awareness  
MSAW 3.45 3.1 
KLDW 3.2 2.83 
KShW 3.6 3.24 
4
Total phonological awareness / 48 10.27 8.71 
 
 
Table 11: Responses of the 38 participants in the level of IPD and IUD in the phonological awareness 
task across word types 
Word types  
IPD 
responses 
Percentage  N 
IUD 
responses 
Percentage  N 
MSAW 22 1.87% 13 147 12.5% 33 
KLDW 19 1.62% 14 138 11.73% 32 
KShW 28 2.38% 12 149 12.67% 28 
Total responses / 1176 69 5.87%  434 36.9%  
 
 
Phonological short term memory tasks: The participants‘ phonological short term 
memory mean span score was 3.78, which is out of the longest span 7 digits (SD = .896, 
range 2-6). Phonological short term memory data were treated normally distributed. 
 
Visual short term memory task: The participants‘ performance scores in visual short 
term memory task are based on error scores. The error scores reflect how much 
children‘s drawings were distorted from the actual shape (see page 55). The visual short 
term memory mean is 8.18 and SD is 3.18. The visual short term memory skewness and 
kurtosis were between +2 and -2 so the data were treated normally distributed. 
 
                                              
3 The combined phonological awareness included both IPD and IUD 
4 The Total phonological awareness is the total scores of the combined phonological awareness scores across words. 
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Control variable: Verbal IQ: The current study sample attained a mean score of 43.18, 
which almost reflects the mean value found in the test‘s manual for 6-7 year olds, which is 
47 - 50. The Verbal IQ data were normally distributed 
 
 
3.3.2 Data analysis 
3.3.2.1 ANOVA: 
Reading ability task: 
5
A one-way ANOVA was conducted to compare the effect of the 
word types (MSAW, KLDW and KShW) on reading ability. There was a statistically 
significant effect of word types on reading ability (F (2, 96) = 24.86, MSe= 1.3, 
p<0.001), (Table 8). The results of the Post-Hoc analysis showed that all the word type 
lists differed highly significantly from each other (MSAW / KLDW p<0.001, MSAW / 
KShW p<0.05 and KShW / KLDW p<0.001). The indication is that children found it 
easier to read both MSAW and KShW than KLDW. 
 
Phonological awareness task: Because of the small number of children who were able 
to delete the initial phonemes throughout the three words lists, it was not possible to 
analyse it statistically as there is no meaningful variability to analyse these results 
further (Table 10). Therefore, a combined score was used (see page 59). 
 
6
A one-way ANOVA was conducted to compare the effect of the word types (MSAW, 
KLDW and KShW) on children‘s phonological awareness. There was not a statistically 
significant effect of word types on phonological awareness (F (2, 96) = 1.45, MSe= 
1.43, p>0.05). Taken together, these results suggest that children performed almost the 
same across all three-word lists (Table 10). 
 
3.3.2.2 Correlation  
A Pearson correlation was computed to assess the relationship between children‘s reading 
ability and their phonological awareness, phonological short term memory and visual short 
term memory. The correlation analysis (as well as the following regression analysis) was 
conducted using the total scores of the reading ability task, the total scores of phonological 
                                              
5 The same analysis was conducted after excluding children who failed to complete the reading ability task and the same results 
were obtained. 
6 The same analysis was conducted after excluding children who failed to complete the phonological awareness task and the same 
results were obtained 
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awareness, phonological short term memory and visual short term memory while 
controlling for age and Verbal IQ. 
 
The correlation matrix displayed in Table 12, shows that the reading ability revealed 
positive and significant correlation with phonological awareness at p<0.001 level. A 
significant correlation also exists between the reading ability and children‘s phonological 
short term memory at p<0.01 level. The visual short term memory correlates negatively 
with reading ability at p<0.01 level. The scoring process explains this correlation because 
low scores in the reading ability, phonological awareness and phonological short term 
memory tasks indicate low performance, while higher scores in visual short term memory 
task mean larger error because this task measured error. Verbal IQ was also correlated with 
phonological awareness, phonological short term memory, visual short term memory and 
reading ability tasks. That is, reading ability correlated with all the variables. 
 
Table 12: Pearson correlations between the variables measures of 49 children 
Tasks 1 2 3 4 5 
1. Reading ability  ___     
2. Phonological awareness  .54*** ___    
3. Phonological short term 
memory 
.39** .38** ___   
4. Visual short term 
memory 
-.38** -.35* -.1 ___  
5. Verbal IQ .43** .42** .32* -.35* ___ 
Statistical significance: *p < .05; **p < .01; ***p < .001 
 
 
3.3.2.3 Regression 
In order to investigate which of the measures, phonological awareness, phonological short 
term memory and visual short term memory, can predict reading ability in children 
amongst first grade primary school Kuwaiti children, a series of hierarchical multiple 
regression analyses were employed, treating the reading ability task as the predicted 
variable, phonological awareness, phonological short term memory and visual short term 
memory tasks as the predictor variables and the Verbal IQ test and age as control variables.   
The hierarchical multiple regression revealed that at stage one, Verbal IQ and age 
contributed significantly to the regression model, F (2, 46) = 5.43, p<0.01) and accounted 
for 19.1% of the variation in reading ability. The model at stage two was also significant, F 
(5, 43) = 5.76, p<0.001), and explained 40.1% of variation in reading ability. Therefore R 
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was 21%. However, the only significant predictor of reading ability was phonological 
awareness. The β coefficient associated with phonological awareness (0.37) is positive, 
indicating a direct relationship in which higher numeric values for phonological awareness 
are associated with higher numeric values for reading ability (Table 13). 
 
Because phonological awareness is such a strong predictor, other variables would show 
some contribution to the model if phonological awareness was not included. Therefore, the 
same hierarchical multiple regression steps were conducted excluding the phonological 
awareness as one of the predictor variables. At stage one, Verbal IQ and age contributed 
significantly to the regression model, F (2, 46) = 5.61, p<0.01) and accounted for 19.6% of 
the variation in reading ability. The model at stage two was also significant, F (4, 44) = 5.2, 
p<0.01), and explained 32% of variation in reading ability. Therefore R was 12.4%. 
However, the only significant predictor of reading ability was phonological short term 
memory. The β coefficient associated with phonological short term memory (0.29) is 
positive, indicating a direct relationship in which higher numeric values for phonological 
short term memory are associated with higher numeric values for reading ability (Table 
14). 
 
Table 13: Hierarchical multiple linear regression analysis when including all the variables 
Tasks R R2 R2 change B SE β 
Step 1 .44 .191     
Verbal IQ    .3 .1 .44** 
Age    .17 .25 .1 
Step 2 .63 .401 .21**    
Verbal IQ    .1 .1 .13 
Age    -.19 .25 -.1 
Phonological awareness     .28 .12 .37* 
Phonological short term 
memory  
   1.5 1 .2 
Visual short term 
memory  
   -.41 .28 -1 
Statistical significance: *p < .05; **p < .01; ***p < .001 
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Table 14: Hierarchical multiple linear regression analysis when excluding phonological awareness 
Tasks R R2 R2 change B SE β 
Step 1 .44 .191     
Verbal IQ    .3 .1 .44** 
Age    .2 .25 .1 
Step 2 .57 .32 .13**    
Verbal IQ    .17 .1 .25 
Age    .17 .1 .25 
Phonological short term 
memory  
   2.17 1 .29* 
Visual short term 
memory  
   -.56 .28 -.27 
Statistical significance: *p < .05; **p < .01; ***p < .001 
 
 
 
3.4 Summary of the cross-sectional data 
Five measures were applied to investigate Arabic reading ability of Kuwaiti children 
and the reading ability related skills; phonological awareness, phonological short term 
memory and visual short term memory, and to explore the relationship between their 
reading ability and phonological awareness, phonological short term memory and visual 
short term memory during their second grade primary school period. 
 
Results of the reading ability task showed that the majority of the participants were able 
to read to some extent, although only one child completed the whole task correctly. 
Participants‘ reading ability measures across the three word type lists were statistically 
different. The easiest word type list was the MSAW and the most difficult was the 
KLDW.  
 
For the phonological awareness task results, one quarter of the participants failed to do 
the task and only two of the participants were able to complete the entire task (either 
deleting the initial phoneme or the larger unit). Data analysis showed that children 
found it easier to delete the initial larger unit than the initial phonemes across the word 
type lists. The word type did not have any influence on children‘s phonological ability. 
 
Although correlational analysis indicated a high relationship between all the predictor 
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measures: phonological awareness, phonological short term memory and visual short 
term memory, and the predicted measure reading ability, the regression showed that 
only phonological awareness is a significant strong predictor of reading ability when 
including all the variables in the regression model. However when phonological 
awareness was excluded, phonological short term memory became a significant 
predictor of reading ability.  
 
 
 
3.5 Discussion 
This cross-sectional study provided an initial assessment of the level of Kuwaiti 
children‘s reading ability and phonological awareness for each of the three types of 
written Arabic to which they had been exposed: MSAW, KLDW and KShW.  It also 
provided insights into the relationship between the children‘s reading ability and their 
phonological awareness, phonological short term memory and visual short term 
memory. 
 
 
3.5.1 Children’s reading ability across word types 
The study investigated children‘s reading ability across three word type lists, MSAW, 
KLDW and KShW. This was the first study considering these three word type lists in a 
reading measure. This study assessed the level of children‘s reading ability for each 
type, then correlated the total scores for children‘s reading ability across these word 
type lists with scores for all the other skills, phonological awareness, phonological short 
term memory and visual short term memory. By applying this assessment, clearer 
pictures of children‘s reading ability could be achieved, taking into account all the 
variations of the children‘s diglossic context.  
 
Although only MSA consonants were involved in all the lists for the reading ability 
task, children found it difficult to read KLDW compared to the other word type lists. 
Even though KLD and KSh are perceived as the native Arabic form for Kuwaiti 
children, children read KShW much more easily than KLDW. This is because KLDW 
are not seen in a written form, especially at the early reading stage, compared to KShW, 
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which can be seen in schoolbooks or media and newspapers. Also, KLDW are 
phonologically familiar for children to speak but they are not orthographically familiar 
to read (Bentin and Ibrahim 1996; Torgesen et al. 1999). Thus, it would appear that 
children read KLDW in the same way that English children read pseudohomophones, 
which can be more difficult and take longer to read than real words (Goswami et al. 
2001; Torgesen et al. 1999). On the other hand, children use KShW in their daily 
communications and apply them during their school literacy activities as well. 
Additionally, Arabic children learning KShW are like those learning to read in a 
language that is not characterized by diglossia, using the same form of language, written 
and spoken. According to the Grain size theory, a psycholinguistics theory formulated 
by Goswami, when the availability of symbols and sounds are accessible in children‘s 
spoken language, as in KShW, this facilitates learning to read. Therefore children in this 
study can read KShW better than KLDW, because mapping between phonemes and 
graphemes is accessible in this situation (Ziegler and Goswami 2005).  
 
Regarding the ability to read MSAW, the children had only been exposed to this type of 
Arabic during their first primary school year, starting less than a year earlier than the 
current study was conducted. The participants found it easier to read MSAW than 
KLDW. One possible explanation for this finding might be related to the common key 
challenge usually imposed on the readers in diglossic contexts. Terry (2012) asserted 
that the frequent mismatch mapping between speech and orthographic representations in 
a dialectic variety plays a role in the reading abilities of the learners. The children 
participating in this study, having received reading lessons in MSA for seven months, 
may have found it easier to match between the new learnt form of Arabic and its 
orthographic strings than to match between their spoken dialect and the printed MSAW. 
The matching processes in the latter case are infrequent, inconsistent or inapplicable.  
 
 
3.5.2 Children’s phonological awareness across word types 
Although the current study applied a small grain size measure, initial phoneme deletion, 
participants showed sensitivity to larger phonological units rather than small ones across 
all of the three word types, MSAW, KLDW and KShW. There are three possible reasons 
for this result. 
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This first reason can be related to Goswami‘s Grain size theory.  Goswami suggests that 
during the early stage of literacy children develop their awareness of larger grain units 
before the smaller ones (Ziegler and Goswami 2005). And in the current study, children 
were at the end of their first primary school year; having acquired MSA a year or so 
before this study was conducted.  This result is consistent with a study relating to Arabic 
orthography (Saiegh-Haddad 2007) as well as studies relating to English orthography 
(Bradley 1983; Bradley 1980; Goswami 1986). 
 
The second reason can be teaching methods, which can explicitly and directly play a 
role in children‘s phonological development (Ziegler and Goswami 2005).  For 
example, although Arabic contains small phonological units which require a one to one 
grapheme / phoneme relationship (Goswami and Brayant 2005), Arabic reading 
instructional practices in classrooms can influence beginner readers‘ phonological 
awareness (Saiegh-Haddad 2007). In mainstream Kuwaiti schools, syllabification 
teaching approaches are applied to help children acquire the multisyllabic structure of 
Arabic words and the teaching does not involve any systematic instruction in the 
smaller verbal sounds: phonemic awareness.  Therefore, segmenting a small verbal unit 
can be more challenging than a larger phonological unit for children. And children in 
the classroom are regularly becoming used to segmenting words according to larger 
units and are not taught about phonemes. 
 
The third reason can be explained by the nature of Arabic orthography. Almusawi 
(2014) stressed that the nature of Arabic orthography, in which the pronounceable units 
mostly represent syllabic combinations of consonant–vowel structures rather than a 
single phonemic segment, can be responsible for the apparent predictive relationship 
between large grain size and reading skills.  Additionally, Saiegh-Haddad (2003, 2005, 
2007) consistently reported empirical findings regarding the difficulties children face in 
isolating phonemes from their attached vowels. Saiegh-Haddad (2003) emphasised that 
there is a consistent relationship between consonants and their subsequent vowels in the 
Arabic language and she characterized this relationship as ‗coherent‘. Saiegh-Haddad 
studies are the only Arabic studies available that have investigated children‘s 
phonological sensitivity level in a diglossic context. However, her research was 
conducted using the Palestinian dialect in particular, and the discrepancies between the 
Palestinian dialect and MSA are not the same as between the Kuwaiti dialect and MSA. 
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Therefore, children‘s ability to delete and manipulate the phonological units of words 
may differ across countries with different dialects. The discrepancies between MSA and 
the particular LD could produce different results as shown in the current study and other 
Arabic studies related to children‘s phonological awareness across words types (Saiegh-
Haddad 2003; Ibrahim 2010).  
 
In addition, it was thought that because of the children‘s greater oral experience with 
KLDW as well as KShW, they would find the phonological units within these words 
easier to manipulate than in MSAW. However, the current study showed that children‘s 
phonological awareness across word types was almost the same. A possible reason for 
this result can be related to the phonological identity of the target phonemes (KLD 
phonemes vs MSA phonemes) rather than the words‘ identity (MSA phonemes in 
KLDW vs MSA phonemes in MSAW). To be more precise, all the words in the 
phonological awareness task, MSAW, KLDW and KShW, were composed of MSA 
phonemes only. Children were asked to delete MSA phonemes within different types of 
words rather than deleting KLD phonemes from the KLDW and MSA phonemes from 
the MSAW and KShW. Different results might be achieved if different phonemes were 
used in each word type list. 
 
The present results were not in line with the results of previous studies (Saiegh-Haddad 
2003; Ibrahim 2010), which were themselves contradictory. Some studies found that 
Palestinian phonemes were less difficult to isolate than MSA phonemes due to the 
greater experience and practice of the spoken language phonemes compared to the 
standard phonemes (Saiegh-Haddad 2003, 2007 and 2011). Other studies found that 
participants performed better on deleting MSA phonemes than deleting Palestinian 
phonemes because of literacy acquisition (Ibrahim 2010). But, in the current study, there 
was no difference in children‘s ability to delete phonemes across the different word 
types. This could be because of the specific criteria used to measure children‘s 
phonological awareness in each study; different types of phonemes and different types 
of words could contribute to the participants‘ performance. Also, each study was 
conducted in a different diglossic context with a different dialect. There are great 
discrepancies between dialects across Arabic countries and different levels of 
discrepancies between these dialects and standard Arabic, which consequently can 
produce different phoneme sensitivity levels. 
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3.5.3 The relationship between children’s reading ability and 
phonological, phonological short term memory and visual short term 
memory. 
The most prominent finding in this study is a significant correlation between children‘s 
reading ability and their phonological awareness. This study was the first to include 
three types of words; MSAW, KLDW and KShW, in the reading ability and 
phonological awareness measures to investigate their relationship and the predictor role 
on children‘s reading ability. It appears that, under a variety of research designs, and 
regardless of the phonological awareness task sensitivity level, orthographical 
complexity or sample size and participants‘ age, children‘s phonological awareness is 
linked to their reading ability in both English orthography (Mann and Liberman 1984; 
Rego and Bryant 1993) and Arabic orthography (Abu-Rabia 1995; Al-Mannai and 
Everatt 2005; Taibah and Haynes 2011).  
 
Also, the regression analysis of the current study data showed that phonological 
awareness was the only predictor of children‘s reading ability, independent of the 
variables of age and Verbal IQ. Numerous English studies have found that phonological 
awareness predicted reading (Adams 1990; Ellis 1990; Goswami and Bryant 1990; 
Mann and Liberman 1984; Rego and Bryant 1993; Rohl and Pratt 1995; Targeson et al. 
1994; Perfetti et al. 1987; Whitehurst and Lonigan 1998), but very few studies have 
investigated this in an Arabic context (Saiegh-Haddad 2005; Al-Mannai and Everatt 
2005). This study has shown that although the majority of children were deleting large 
grain units in a phonemic deletion measure more easily than small grain units, their 
phonological awareness, represented by the total scores of their ability to delete both 
phonemes and large units, still predicted reading ability in Arabic. This is because the 
awareness of sounds represents the foundation skill for using any alphabetic concept. In 
fact, Arabic children use the Arabic alphabetic system in which the letters and vowels, 
in combination, represent single speech sounds (Saiegh-Haddad 2003). Segmenting a 
word into its sounds components, recognizing their identity and blending these 
components together again is a key role for children to be able to start to read a word 
(Shaywitz 1998). Therefore, without phonological awareness, students may be confused 
by the print structure and how it represents the spoken word (Moats and Tolman 2009). 
This process is very important for children‘s reading, thus phonological awareness 
significantly correlates with and predicts reading ability.  
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There was a relationship between reading ability and phonological short term memory. 
The current study therefore achieved results which are consistent with the previously 
reviewed studies in English orthography (Brunswick et al. 2012; Gathercole and 
Baddeley 1993; Mann and Liberman 1984; Rohl and Pratt 1995). A small number of 
Arabic studies found that there is a relationship between reading ability and 
phonological short term memory (Abu-Rabia 1995; Abu-Rabia and Sieghel 2002; Abu-
Rabia et al. 2003; Elbeheri and Everatt 2007; Elbeheri et al. 2011; Zayed 2013). 
However, they did not take into account the diglossia context. They focused on this 
relationship by measuring children‘s reading ability in literary Arabic only. 
 
The current study, on the other hand, did take into account the diglossia context and also 
found that this relationship exists. A possible explanation of why these findings are 
consistent is that in order to read, children should be able to place information about 
words into their memories, retain it for a short period of time, select the relevant 
information and retrieve it. In addition, the significant correlation between phonological 
short term memory and reading ability can be explained by the strong correlation found 
between phonological awareness and phonological short term memory (Brady 1986; 
Brunswick et al. 2012; Passenger et al. 2000; Rohl and Pratt 1995). This is because 
phonological short term memory characterizes a function of general phonological 
processing perception that is essential for successful reading development (Alloway 
2006; Brunswick et al. 2012; Hansen and Bowey 1994; Wagner et al. 1997). Therefore, 
in a diglossic context where there are different forms of the same language, 
phonological short term memory plays a role in learning new vocabularies as well as 
new phonemes in children‘s literary form that are not accessible in their spoken form. 
Because phonological short term memory is considered as the storage of different 
phonemes, which are produced by grapheme–phoneme decoding, it helps children to 
learn the phonological structure of new words and read unfamiliar words. 
 
Although there were significant correlations between phonological short term memory 
and reading ability, the results of the regression analysis did not support the view that 
phonological short term memory is a predictor of reading ability. However when the 
phonological awareness was excluded, the phonological short term memory became a 
significant strong predictor of reading ability (Mann and Liberman 1984). This can be 
related to the significant contribution of phonological awareness on children‘s reading 
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ability in the early reading acquisition period, which is stronger than the effect of 
phonological short term memory ability on reading development.  
 
The present study is the first study investigating children‘s visual short term memory and 
its relation to reading ability in diglossic context by applying an electronic device with a 
highly sensitive recording technique. The results showed that visual short term memory 
significantly correlates with children‘s reading ability. This is because children rely on 
their visual memory to read a word depending on its shape in addition to using their 
phonological awareness and phonological short term memory (Brunswick et al. 2012; Ehri 
and Wilce 1985; Ellis and large 1988), and it particularly affects the ability to discriminate 
between letter-like shapes (Badian 2001; Feagans and Merriwether 1990; Taha 2013). 
Similar findings have been reported by English studies (Baker 1976; Brunswick et al. 
2012; Carroll 1972; Ellis 1990; Ellis and Large 1988; Kulp et al. 2002; LeFever 1982; 
Schatscheider et al. 2004; Salon et al. 1985; Vellutino et al. 2007; Wesson 1993) as well as 
Arabic studies (Elbeheri and Everatt 2007; Elbeheri et al. 2011; Taha 2008; Taha 2013) 
regardless of the research methods and sample criteria. 
 
Although there were significant correlations between visual short term memory and 
reading ability, the results of the regression analysis, surprisingly, did not support the 
view that visual short term memory is a predictor of reading ability (Kulp et al. 2002) or 
at least not a strong predictor of reading ability in Arabic orthography, as had been 
expected. This may be explained by the procedure that was used during the visual short 
term memory measurement, which was the same as the procedure used by previous 
research (Gonzalez and Johnson 2011). To be more precise, during the task there was a 
white circle (a start point) in the center of the start button for each copying shape trail. 
Each participant was asked to place the stylus on this white circle when waiting for the 
next trail for 500 ms. It was noticed that the majority of children paid more attention to 
trying to keep their stylus on the circle rather than looking at the shape. Also, most of 
shapes used in the task were quite similar. It was noticed that some of the children 
appeared to try and predict the shapes rather than focus and try to remember the shapes. 
Moreover, there were 18 shapes introduced to children via the visual short term memory 
task. Problems of boredom and fatigue were detected during the task. Therefore, it is 
possible that these methodological issues reduced children‘s performance on the task.  
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3.6 The significance of the study 
This cross-sectional study provided an initial assessment of the level of children‘s 
reading ability and phonological awareness for the three Arabic word types to which 
Kuwaiti children had been exposed: MSAW, KLDW and KShW. Using three word 
types including KShW in both reading ability and phonological awareness tasks was a 
completely novel method that assessed the whole linguistic context of the participants.  
 
The findings of the current study showed a clearer picture of children‘s reading ability 
taking into account all the variations of children‘s diglossic context. Children found it 
difficult to read KLDW compared to the other word types. The results showed how 
different factors could contribute to children‘s reading performance.  These factors 
include the visual familiarity of words, the availability of symbol, and sounds; the 
accessibility of mapping between phonemes and graphemes. 
 
Interestingly, children showed phonological sensitivity to a larger grain size rather than 
a small grain size. This, as discussed earlier, relates to the nature of the pronounceable 
units in Arabic, which represent syllabic combinations of consonant–vowel structures 
rather than a single phonemic segment. Teaching systems in classrooms can also 
emphasise the syllabification approach rather than the smaller verbal sounds: phonemic 
awareness.  Moreover, participants‘ phonological awareness across word types was 
almost the same. This might be because all the words in this task were composed of 
MSA phonemes only that are accessible in all the Arabic variations in Kuwait.  
 
The most prominent finding of the current study was that although there are 
relationships between Kuwaiti children‘s reading ability and their phonological 
awareness, phonological short term memory and visual short term memory, 
phonological awareness was the only predictor of children‘s reading ability independent 
of the variables of age and Verbal IQ. Surprisingly, the visual short term memory 
measure did not predict reading ability. This result may be related to the method of the 
measure applied in the study to assess children‘s visual short term memory, which will 
be reviewed for future studies. 
 
Although children‘s reading ability and its relationship with their phonological 
awareness, phonological short term memory and visual short term memory was 
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investigated by this cross-sectional study, a longitudinal study is needed, studying a 
large group of preliterate students, to investigate the developmental changes in each of 
these cognitive skills and their association with reading. The greater the number of 
participants in a study, the greater the statistical power will be (Werner and DeSimone 
2012). Moreover, including preliterate children can be more effective because children 
with initial reading ability may influence their phonological awareness and produce 
unreliable findings. 
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Chapter Four 
Longitudinal study 
 
 
 
The present study was designed to further examine the relationship between the 
development of phonological awareness, phonological short term memory, visual short 
term memory and reading abilities. It will extend what has been found by the previous 
cross-sectional study. Also, it will add more information about the unique contribution 
of these different cognitive skills towards the ability to read an Arabic orthography in a 
diglossic setting.  
 
In fact, although we have conducted a cross-sectional study for the same purpose, there 
is still a gap in our knowledge regarding MSA reading development and other cognitive 
skills, phonological awareness, phonological short term memory and visual short term 
memory, particularly with normal beginning readers. The present longitudinal study 
represents the only effective way to study the developmental changes of each cognitive 
skill associated with reading. This is because we are testing the same group of 
participants over an extended period of time, on three occasions (Wagner and 
Torgesen‘s 1987). 
 
In addition, the testing period of this type of study is critical. To examine the emerging 
relationship between reading and other cognitive skills, it is necessary to start by 
including preliterate participants and measure all variables of interest at every stage 
(Burgess and Lonigan 1998; Targeson et al. 1994), and to control for the Verbal IQ and 
age at all stages (Brunswick et al. 2012; Rego and Bryant 1993; Rahl and Pratt 1995; 
Torgesen et al. 1994). It is important to exclude all children who already have some 
reading skill at the initial stage of the study. This is because in children with initial 
reading ability this may influence their phonological awareness and make them likely to 
perform better on phonological awareness measures compared to children who have not 
yet developed reading skills (Tunmer 1991). In the present study, a longitudinal design 
was applied to measure each cognitive skill and to relate this measure to reading ability 
across the first two primary school years, generally at the start of the formal school year 
toward the end of the first school year and the beginning of the second school year (age 
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range between 63 and 93 months). This ensures that we do not miss this crucial period 
of development and clearly separates cause and effect between the skills (Brunswick et 
al. 2012; Rohl and Pratt 1995).   
 
The present study comprised a large group of children tested before they could read, at a 
stage of early reading acquisition, and when reading skills had been acquired. So the 
sample was followed from the start of the formal education through the second year at 
school.  
 
 
 
4.1 The aim of the study 
This study is novel in a number of ways. Firstly, it is the first longitudinal study in 
Kuwait focused on the relationship between reading ability of Kuwaiti normal readers 
and their abilities in phonological awareness, phonological short term memory and 
visual short term memory. This study will reveal the factors which are crucial for a 
successful reading process in MSA for Arabic pre-reader children in general, and 
Kuwaiti pre-readers in particular. Secondly, it is the first longitudinal study conducted to 
investigate children‘s reading ability and phonological awareness and their relationship 
across the three word types, which are MSAW, KLDW and KShW. Thirdly, this study 
aimed to investigate the predicted roles played by phonological awareness, phonological 
short term memory and visual short term memory in children‘s reading ability in this 
diglossic setting. Finally, it was interesting to investigate the effect of the different word 
types on children‘s reading ability and phonological awareness across three time points.  
 
We need to understand how these skills develop and affect subsequent reading ability in 
early reading acquisition. It is important to understand the nature of these cognitive 
skills, their relationship and how they are different in other orthographies, such as 
English. It could play an important role in influencing educational policy-makers to 
create the appropriate educational circumstances in primary schools so that Arabic 
language teaching is improved by addressing this particular phenomenon.  
 
 
  78 
 
4.2 Methodology 
4.2.1 Measures 
The same measures applied during the cross-sectional study were used in the present 
study. These measures were phonological awareness task, reading ability task, 
phonological short term memory task, visual short term memory task and the Verbal IQ.  
 
Reading ability task: Participants were presented with the same three single word-
reading lists, MSAW, KLDW and KShW, as used in the cross-sectional study.  
 
Phonological awareness task: Although children faced difficulties completing the 
phonological awareness task during the cross-sectional study, and they tended to delete 
the initial larger unit rather than the initial phonemes, it was thought important to re-
administer this task on a larger sample size on a longitudinal basis to confirm the 
finding achieved from the cross-sectional study. In the present experiment, the three 
word type lists, MSAW only, KLDW only and KShW, administered in the cross-
sectional study, were applied.  
 
Phonological short term memory task: The same Digit Span test administered in the 
cross-sectional study was applied in the current study. 
 
Visual short term memory task:  visual short term memory ability was measured by 
the same copying task applied in the cross-sectional study. However, some 
modifications were made because of some difficulties noted during the cross-sectional 
study (Chapter Three). First the number of shapes introduced to children, was reduced 
to (13) instead of (18) shapes. This was considered to reduce problems of boredom and 
fatigue detected during the cross-sectional study. Second, some different combinations 
of discrete connected shapes from the cross-sectional study were applied. This was to 
reduce the level of prediction of shapes observed during the previous study. Third, the 
white circle on which participants were asked to put the stylus at the start point when 
they were ready to start the trial was removed (Figure 2). This is because it was noticed 
during the cross-sectional study that that the majority of children paid more attention to 
keeping their stylus on the circle rather than to looking at the shape. 
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()                                                                                                                                () 
 
 
 
 
 
 
 
 
Control variable: Verbal Intelligence scale (Verbal IQ): Participants‘ Verbal IQ was 
measured by the application of the Arabic version of the Verbal subtest from the 
Wechsler Preschool and Primary Scale of Intelligence Revised (Kuwaiti version of 
WPPSI-R III 1989). This scale has been standardized for a Kuwaiti population 
(Ministry of Education, Kuwait, 1988). The researcher followed the Methods defined in 
the WISC manual to test children.  Children‘s Verbal IQ was considered as a control 
variable when investigating children‘s reading ability and reading related skills (Al-
Mannai and Everatt 2005; Elbeheri et al. 2006; Mann and Liberman 1984). All the five 
subtests of the Verbal IQ applied during the cross-sectional study, applied during the 
current study as well. 
 
 
4.2.2 Participants 
First grade primary school children were randomly selected from different mainstream 
government single-sex schools. Children who took part in the experiment had 
started mainstream kindergarten at age three years and six months, spending two years 
in kindergarten with limited MSA writing and reading skills depending on their 
teachers‘ efforts. During the first phase, the participants had just started their school 
year and had not been introduced to the Arabic letters or gained the requirements of 
basic reading skills. 
 
All participants were Kuwaiti and native speakers of the similar local form of the KLD. 
Also, with regard to the primary school participants, they receive their school 
instruction in MSA and are only introduced to MSA as a school subject at the beginning 
of their first year. All children with initial abilities in reading during Time One of the 
study were excluded. Also, the same exclusion criteria that were applied during the 
Figure 2: the basic layouts of the visual short term memory task in the cross-
sectional (1) and the longitudinal study (2) 
  80 
 
cross-sectional study were also applied in the present study. So, children who failed to 
complete all the tests or were known to have learning difficulties or came from private 
English schools were excluded from the study. 
 
At the start of the study, a total of 90 students participated. Demographic details for the 
participants are shown in Table 15. However, according to the exclusion criterion, five 
children were excluded from the study since they were able to read during Time One 
(Burgess and Lonigan 1998; Goswami and Bryant 1991; Rego and Bryant 1993). This is 
because they either attended an Arabic language summer course or came from private 
schools, which usually administer Arabic as a school subject a year before the 
mainstream schools in Kuwait. Therefore, a total of 85 students were introduced to all 
the tasks during Time One, with a mean age of 72 months and an age range of 63 
months to 88 months.  
 
Table 15: Demographic details for the participants 
Areas No. of schools Participants Gender 
Ḥawally 4 40 25F-15M 
Mubārak Al-kabir 5 30 11F-19M 
Al-aḥmadi 4 20 9F-11M 
 
 
During Time two, because four children moved from their schools to other schools and 
it was difficult to follow them, only 81 children re-participated in the study during Time 
Two with an age range of 70 to 86 months (M=78.52, SD=3.53). However, for reasons 
beyond the researcher‘s control, of the 81 children, 7 children did not complete the 
visual short term memory task, four other children did not complete the phonological 
short term memory task and one child did not undertake the Verbal IQ. Consequently, 
only 69 children completed all the tasks in Time Two. 
 
In Time Three, three participants had moved from their schools and it was not possible 
to follow them. Consequently, 78 participants (M=85.18, SD=3.51) with an age range 
between 76 to 93 months were administered with Time Three tasks.  
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4.2.3 Procedure 
In this longitudinal study, the data collection was conducted over three phases. The first 
phase of the experiment was during September / October 2011, which are the first two 
months of the school year in Kuwait. The second phase of the study was carried out at 
the end of the same school year, which was the end of the participants‘ first primary 
year (April / May 2012). The last phase was at the beginning of their second primary 
school year (October / November 2012). During the three study phases, all the tasks 
were administered in a balanced order in one session as follows; visual short term 
memory, phonological awareness, reading ability, phonological short term memory 
measures then the Verbal IQ. The same procedure for administering the tasks conducted 
in the cross-sectional study was followed in the present study. All potential ethical 
issues involved with conducting such research were taken into account. 
 
 
4.2.4 Scoring 
The scoring method in the current study followed the same scoring method applied in 
the cross-sectional study for all the tasks. 
 
 
 
4.3 Results and analysis 
This section presents descriptive data as well as data analysis for all participants and all 
measures of the current longitudinal study across Times One, Two and Three. In order 
to test the effect of word types on children’s phonological and reading abilities, ANOVA 
was applied. In addition, the level of relationship between the variables phonological 
awareness, phonological short term memory, visual short term memory, Verbal IQ and 
reading ability was investigated using a Pearson correlation. Also, to investigate the 
contribution of the predicted measures phonological awareness, phonological short term 
memory, and visual short term memory to reading ability, a hierarchical multiple 
regression was computed. An inspection of data distribution for each variable was 
conducted before analysing the data for each of the three times. The same procedure 
conducted in the cross-sectional study was followed to assess the normality of the data 
across each time point (see Page 60). The values of skewness and kurtosis of between 
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+2 and -2 were taken to indicate a reasonable normal distribution (Rubin 2010; 
Bachman 2004 and Lewis-Beck et al. 2004). From now and throughout the thesis the 
data were taken to be normally distributed if the skewness and kurtosis were within +2 
and -2.  
 
 
4.3.1 Time One 
4.3.1.1 Descriptive data 
Reading ability task: The data showed that all 85 participants during Time One did not 
do the tasks and were pre-literate. Therefore, the mean and standard deviations across 
all word type lists were zero. Therefore, the data were not analysed. 
 
Phonological awareness task: Descriptive results for participants‘ performances in 
phonological awareness task during Time One are reported in Table 16. Because of the 
floor effect of task scores, the data were not normally distributed to an acceptable level 
(Table 16). Therefore, the descriptive results only were reported, without any statistical 
analysis. 
 
The majority of participants failed to complete either the IPD or the IUD (floor effect). 
Only a very few children were able to do some words from the task and achieved very 
low scores. From looking at the means there appear to be differences between children‘s 
performances on the different word types.  
 
Seventy-four children (87.1%) could not do the phonological awareness task at all and 
they scored zero across all word lists. None of the children could complete the whole 
task. Of the remaining, 11 were able to complete the task for some of the words 
(12.9%), deleting either the initial phoneme (IPD), for some words (Table 17) or the 
IUD for the others (Table 18). Because of the small number of children who were able 
to complete the task, it was not possible to analyse it statistically as there is no 
meaningful variability to analyse these results further.  
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Table 16: Time One, Mean and Std. Deviation for 85 participants’ scores in the phonological awareness 
task across word types 
Deletion ability Word Types M (8) SD 
IPD
7
 
MSAW .09 .43 
KLDW .21 .73 
KShW .15 .66 
IUD
8
 
MSAW .29 1.19 
KLDW .21 .87 
KShW .28 1.21 
9
Combined phonological 
awareness  
MSAW .39 1.32 
KLDW .42 1.29 
KShW .44 1.47 
10
Total phonological awareness / 48 1.25 4.02 
 
 
Table 17: Time One, responses of the 11 participants who were able to delete IPD across word types 
Word types  N IPD responses Responses % 
MSAW 5 8 .39% 
KLDW 8 18 .88% 
KShW 6 13 .64% 
Responses of 85 participants / 2040 39 1.91% 
 
 
Table 18: Time One, responses of the 11 participants who were able to delete IUD across word types 
Word types N IUD responses Responses % 
MSAW 6 25 1.23% 
KLDW 6 18 .88% 
KShW 6 24 1.18% 
Responses of 85 participants / 2040 67 3.29% 
 
 
 
 
                                              
7 IPD: Initial Phoneme Deletion (see scoring section in Chapter Two) 
8 IUD: Initial Unit deletion ((see scoring section in Chapter Two) 
9 The combined phonological awareness included both IPD and IUD 
10 The Total phonological awareness task scores is the total scores of the combined phonological awareness scores across words. 
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Phonological short term memory tasks: The descriptive results for participants‘ 
performances in phonological short term memory measure show a Mean of 3.49 out of 
7 digits and Standard Deviation of 0.7. The data were treated as normally distributed 
with skewness and kurtosis both within +/- 2. 
 
Visual short term memory task: The Mean for visual short term memory is 13.83 and 
Standard Deviation of 3.38. The visual short term memory Skewness of 0.13 and 
Kurtosis is –0.87. The scores showed that only phonological short term memory and 
visual short term memory tasks were normally distributed to an acceptable level. This is 
because the values of skewness and kurtosis were between +2 and -2.  
 
 
4.3.1.2 Summary of Time One data 
All participants were pre-literate at Time one. There was a floor effect of phonological 
awareness task scores and a very few children were able to do some words from the task 
and achieved very low scores. According to the phonological awareness mean scores, 
there was no difference between children‘s performances on the different word types. 
No statistical analysis conducted on reading ability and phonological awareness scores. 
 
 
4.3.2 Time Two 
4.3.2.1 Descriptive data 
Reading ability task: The reading ability task was administered to a total of 81 
children.  Descriptive results for participants‘ performances in the reading ability task 
during Time Two are reported in terms of the means and standard deviations in Table 
19. The total scores for the reading ability task and scores across all word type lists are 
taken to be normally distributed to an acceptable level because the scores for both 
skewness and kurtosis were between +2 and -2.  
 
A total of 20 children could not do the reading ability task (24.69%) as they scored zero 
across all the words while 61 children (75.31%) were able to read some words of the 
task (see Table 20). Of the 61 children, 36 were able to read some words across all the 
three lists; one child was able to read all words in all the three lists. Two children were 
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able to read all the words in the MSAW list only. 
 
 
Table 19: Time Two, Mean and Std. Deviation for 81 participants’ scores in the reading ability task 
across word types 
Task Word types M (8) SD 
Reading ability 
MSAW 2.68 2.52 
KLDW 1.35 1.96 
KShW 2.62 2.46 
Total Reading ability / 24 6.64 6.53 
 
 
Table 20: Time Two, responses of the 61 participants’ who were able to read across word types 
Word types N Responses Responses % 
MSAW 56 217 11.16% 
KLDW 37 109 5.61% 
KShW 58 212 10.91% 
Responses of 81 participants  / 1944 538 27.68% 
 
 
Phonological awareness task: The phonological awareness task was administered to a 
total of 81 participants. Phonological awareness task scores during Time Two are 
descriptively reported in terms of the means and standard deviations for 81 children in 
Table 21. The total scores of the phonological awareness measure were taken to be 
normally distributed because the skewness and kurtosis were between +2 and -2. This 
applied for IUD scores as well. However, the IPD values for skewness and kurtosis 
were not normally distributed to an acceptable level. 
 
Of the 81 participants, twenty-seven children could not do the phonological awareness 
task (33.3%). Of the remaining, 54 were able to do the some of the task (66.67%); they 
either deleted the initial phoneme for some words (Table 22) or the initial larger unit 
(Table 23).  
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Table 21: Time Two, Mean and Std. Deviation for 81 participants’ scores in the phonological awareness 
task across word types 
Deletion ability Word types M (8) SD 
IPD 
MSAW .51 1.15 
KLDW .47 1.2 
KShW .48 1.21 
IUD 
MSAW .51 1.15 
KLDW .47 1.2 
KShW .48 1.21 
Combined phonological 
awareness  
MSAW 3.51 3.24 
KLDW 3.11 2.78 
KShW 3.54 3.1 
Total phonological awareness / 48 10.16 8.83 
 
 
Table 22: Time Two, responses of the 29 participants who were able to delete IPD across word types 
Word types lists N Responses Percentage 
MSAW 21 41 2.11% 
KLDW 19 38 1.95% 
KShW 17 39 2.01% 
Responses of 81 participants / 1944 118 6.1% 
 
 
Table 23: Time Two, responses of the 50 participants who were able to delete IUD across word types 
Word types lists N Responses Percentage 
MSAW 45 243 12.5% 
KLDW 48 214 11.01% 
KShW 47 248 12.76% 
Responses of 81 participants / 1944 705 36.27% 
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Phonological short term memory tasks: The phonological short term memory mean 
span score of 77 participants was 3.82 out of the longest span 7 digit (SD = 0.68). 
Phonological short term memory skewness and kurtosis were within +/-2, therefore, the 
scores treated normally distributed. 
 
Visual short term memory task: The mean of 74 participants‘ performances scores is 
based on an error score, which was 7.73. The skewness and kurtosis were within +/-2, 
therefore, the scores were taken to be normally distributed to an acceptable level. 
 
Verbal IQ task: The current sample of 80 children achieved a mean score of 40.25 which 
almost reflects the mean value found in the test‘s manual for 6-7 year olds, which is 47 - 
50. The skewness is .09 and kurtosis is -0.39. The total scores for the Verbal IQ were 
normally distributed.  
 
 
4.3.2.2 Data analysis 
4.3.2.2.1 ANOVA  
Reading ability task: 11A one-way ANOVA was conducted to compare the effect of the 
word types (MSAW, KLDW and KShW) on children‘s reading ability. There was a 
statistically significant effect of word types on reading ability (F (2, 160) = 44.52, MSe= 
1.03, p<0.001). The results of the Post-Hoc show that there is no significant difference 
between MSAW and KShW reading ability. However, these two word type lists differ 
highly significantly from KLDW at p<0.001, (Table 19). These results are consistent 
with the cross-sectional study results. They indicate that children found it harder to read 
the KLDW than the other word types. 
 
Phonological awareness task: Because of the small number of children who were able 
to delete the initial phonemes throughout the three words lists, it was not possible to 
analyse it statistically as there is no meaningful variability to analyse these results 
further (Table 21). Therefore we combined the IPD and IUD results to give a combined 
phonological awareness score, which represented children who were able to delete an 
initial sound, although not necessarily at the level of the phoneme. 
                                              
11
 The same analysis was conducted for after excluding children who failed to complete the task and the same results obtained.  
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12
A one-way ANOVA was conducted to compare the effect of the word types (MSAW, 
KLDW and KShW) on participants‘ phonological awareness. There was a statistically 
significant effect of word types on phonological awareness (F (2, 160) = 5.41, MSe= 
.86, p<0.001). The pairwise comparison showed that there was no difference between 
MSAW and KShW. However, there was a significant difference between KLDW and 
both MSAW (p<0.01) and KShW (p= 0.05), (Table 21). This showed that children 
found it easier to manipulate verbal units in both MSAW and KShW than KLDW. 
 
4.3.2.2.2 Correlation 
A Pearson correlation was computed to assess the relationship between reading ability 
and the predictor variables phonological awareness, phonological short term memory, 
visual short term memory amongst the first year primary school Kuwaiti children. The 
correlational analysis, as well as the following regression analysis, was run using the 
total score of the 
13
reading ability task, as well as the 
14
phonological awareness task. 
 
Table 24 shows the correlation matrix, which indicated that there is a positive and 
significant correlation between reading ability and phonological awareness at p<0.001 
level. The correlations between reading ability and phonological short term memory and 
reading ability and visual short term memory was not significant. Also, the visual short 
term memory revealed negative correlation with reading ability. 
 
The scoring process explains this correlation because low scores in the reading ability, 
phonological awareness and phonological short term memory tasks indicate low 
performance, while higher scores in visual short term memory task mean larger error 
because this task measured error. That is to say, reading ability correlated with all the 
variables.  
 
 
 
 
 
                                              
12 The same analysis conducted after excluded children who failed to complete the task and the same results obtained. 
13 The total scores of reading ability across all words lists. 
14 The total scores of phonological awareness across all words lists. 
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Table 24: Time Two, Pearson’s correlations between the variable measures among (number of 
participants in brackets) 
Tasks 1 2 3 4 5 
1. Reading ability ___ 
    
    
2. Phonological  awareness 
.55*** 
___ 
   
(81)    
3. Phonological short term 
memory 
.15 .26* 
___ 
  
(77) (77) 
___ 
 
4. Visual short term 
memory 
-.1 -.2 -.17  
(74) (74) (70)   
5. Verbal IQ 
.31** .38** .15 -.2 
___ 
(80) (80) (77) (73) 
Statistical significance: *p < .05; **p < .01; ***p < .001 
 
 
 
4.3.2.2.3 Regression 
Hierarchical multiple linear regression analysis was used to investigate which of the 
measures, phonological awareness, phonological short term memory and visual short term 
memory, can predict reading ability in children amongst first grade primary school Kuwaiti 
children. In the first step, the Verbal IQ test and age were entered into the regression model 
as a control variable. Phonological awareness, phonological short term memory, and visual 
short term memory tasks were entered as the main predictor variables in the second step. 
 
Variables entered in model 1 (Verbal IQ and age) contributed significantly to the regression 
model F (2, 67) = 3.51, p<0.05, and explained 9.5% of variance in reading ability. The 
model at step 2 was also significant, F (5, 64) = 5.81, p<0.001), explaining 31.2% of the 
variance. Therefore R was 21.7%.  However, when looking at the separate variables, only 
phonological awareness was a unique and significant predictor of reading ability. The β 
coefficient associated with phonological awareness (0.51) is positive, indicating a direct 
relationship in which higher numeric values for phonological awareness are associated 
with higher numeric values for reading ability (Table 25). These results are in line with the 
cross-sectional study results where phonological awareness was the only predicted variable 
of reading ability. 
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Because the phonological awareness was found to be such a strong predictor in the cross 
sectional study, and the phonological short term memory showed some contribution to the 
model if phonological awareness was not included, the same multiple regression steps 
were conducted excluding the phonological awareness as one of the predictor variables. At 
stage one, Verbal IQ and age contributed significantly to the regression model, F (2, 67) = 
3.51, p<0.05) and accounted for 9.5% of the variation in reading ability. The model at 
stage two was not significant, F (4, 65) = 1.94, p>0.01), and explained 10.7% of variation 
in reading ability. Therefore R was 1.2%. However, the reading ability was not predicted 
by any of the other variables such as phonological short term memory as in the cross-
sectional study (Table 26). 
 
Table 25: Time Two, Hierarchical multiple linear regression analysis including all the variables 
Tasks R R2 R2 change B SE β 
Step 1 .31 .1     
Verbal IQ 
  
 .21 .1 .31* 
Age 
  
 .06 .22 .03 
Step 2 .56 .31 .217***    
Verbal IQ 
   
.08 .08 .12 
Age 
   
.1 .2 .05 
Phonological awareness 
   
.37 .09 .51*** 
Phonological short term 
memory    
.12 1.05 .01 
Visual short term 
memory    
.14 .35 .04 
Statistical significance: *p < .05; **p < .01; ***p < .001 
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Table 26: Time Two, Hierarchical multiple linear regression analysis when excluding phonological 
awareness 
Tasks R R2 R2 change B SE β 
Step 1 .31 .1     
Verbal IQ 
  
 .21 .08 .31* 
Age 
  
 .059 .26 .03 
Step 2 .33 .11 .01    
Verbal IQ 
   
.19 .08 .29 
Age 
   
.07 .23 .04 
Phonological short term 
memory    
1.03 1.16 .11 
Visual short term 
memory    
-.03 .4 -.01 
Statistical significance: *p < .05; **p < .01; ***p < .001 
 
 
4.3.2.3 Summary of Time Two data 
To sum up, for the reading ability task, almost a third of the participants were able to do 
some of the task, one participant read all words in the task and two were able read all 
the MSAW list only. A one-way ANOVA showed that there was a statistically 
significant difference across word type lists showing that children found it easier to read 
MSAW and KShW than KLDW, which is consistent with the cross-sectional study 
results. 
 
The results obtained from children‘s performances in the phonological awareness task, 
showed that none of the children could complete the entire task or all the words in a 
specific list. In addition, according to the total scores of children‘s performances in both 
deletion types, children found it easier to manipulate the larger unit rather than the 
phonemes within all words in the three lists. In addition, the analysis of the 
phonological awareness task across word type lists showed that children found it easier 
to manipulate verbal units in both MSAW and KShW than KLDW.  
 
It was found that there was a significant positive relationship between reading ability 
and phonological awareness. On the other hand, phonological short term memory and 
visual short term memory were not found to be significantly correlated with reading 
ability. The regression analysis showed that only phonological awareness apart from all 
the other factors is a strong predictor of children reading ability. 
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4.3.3 Time Three 
4.3.3.1 Descriptive data 
Reading ability task: Descriptive results for the 78 participants‘ performances in 
reading ability measures during Time Three are reported in terms of the means and 
standard deviations in Tables 27. The data for total reading ability task scores were 
assessed to check for normality following previous methods. The assessment revealed 
that the data were between +/-2 and considered to be normally distributed. 
 
A total of 14 children could not do the reading ability (17.95%) as they scored zero 
across all the words, while 64 children were able to do some of the task. Of the 64 
children, eight of them were able to read all the words across the three lists while the 
remaining 56 were able to read some words across the three lists (Table 28). 
 
Table 27: Time Three, Mean and Std. Deviation for 78 participants’ scores in reading ability task 
Task Word types M (8) SD 
Reading ability 
MSAW 4.82 3.01 
KLDW 3.23 2.87 
KShW 4.68 3.02 
Total reading ability / 24 12.73 8.9 
 
 
Table 28: Time Three, responses of the 64 participants who were able to read across words types 
Words types N Responses Responses % 
MSAW 64 376 20.1% 
KLDW 59 252 13.46% 
KShW 64 365 19.5% 
Responses of 78 participants  / 1872 993 53.1% 
 
 
Phonological awareness task: The means and standard deviations for children‘s scores 
in the phonological awareness task are shown in Table 29. The data normality for the 
phonological awareness combined scores was examined. The examination revealed that 
the measured data could be considered to be normally distributed to an acceptable level 
which is between +2 and -2.  However, as in Time Two phonological awareness 
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measured data, the skewness and kurtosis values for the IPD task were not normally 
distributed to the acceptable level. 
 
Twenty-four children could not do the phonological awareness task (30.77%). Of the 
remainder, 54 were able to do some of the task (69.23%); they either deleted the initial 
phoneme for some words (Table 30) or the initial larger unit (Table 31). There were two 
children who were able to do all the words in the KLDW list while three children were 
able to do all the words in the KShW list at the IPD level. Regarding the IUD task, 8 
children were able to do the entire MSAW list, 11 children were able to do all the 
KLDW and 14 were able to do the entire KShW list. 
 
Table 29: Time Three, Mean and Std. Deviation for 78 participants’ scores in the phonological 
awareness task across word types 
Deletion type Word types M (8) SD 
IPD 
MSAW .6 1.42 
KLDW .65 1.64 
KShW .56 1.73 
IUD 
MSAW 3.79 3.3 
KLDW 3.55 3.26 
KShW 3.87 3.41 
Combined phonological 
awareness  
MSAW 4.4 3.4 
KLDW 4.21 3.42 
KShW 4.44 3.49 
Total phonological awareness / 48 13.04 10.1 
 
 
Table 30: Time Three, responses of the 34 participants who were able to delete IPD across word types 
Word types  N IPD responses Percentage 
MSAW 25 47 2.51% 
KLDW 20 51 2.72% 
KShW 16 44 2.35% 
Responses of 78 participants  / 1872 142 12.38% 
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Table 31: Time Three, responses of the 48 participants who were able to delete IUD across word types 
Word types  N IUD responses Percentage 
MSAW 47 296 15.81% 
KLDW 47 277 14.8% 
KShW 47 302 16.13% 
Responses of 78 participants  / 1872 875 46.74% 
 
 
Phonological short term memory tasks: The phonological short term memory mean 
span score of 78 participants was 3.96 out of the longest span 7 digit (SD = 0.69). The 
phonological short term memory data were normally distributed. 
 
Visual short term memory task: The mean of 78 participants‘ performances scores, 
which is based on error score, was 7.11. The visual short term memory data were found 
to be normally distributed. 
 
 
4.3.3.2 Data analysis 
4.3.3.2.1 ANOVA 
Reading ability task: 
15
To compare the effect of the word types (MSAW, KLDW and 
KShW) on reading ability, a one-way ANOVA was conducted. There was a statistically 
significant effect of word type on reading ability (F (2, 154) = 47.01, MSe= 1.3 
p<0.001). The results of the Post-Hoc showed that there was no significant difference 
between MSAW and KShW reading ability, but both differ highly significantly from 
KLDW at p<0.001). The results are consistent with the cross-sectional study results as 
well as Time Two results in this longitudinal study. The analysis showed that children 
found it easier to read both MSAW and KShW than KLDW (Table 27). 
 
Phonological awareness task: 16A one-way ANOVA was conducted to compare the 
effect of the word types (MSAW, KLDW and KShW) on phonological awareness. There 
was not a statistically significant effect of word types on phonological awareness (F (2, 
154) = 1.7, MSe= 0.7, p>0.05). Taken together, these results suggest that children 
                                              
15
 The same analysis was conducted after excluding children who failed to complete the task and the same results obtained. 
16
 The same analysis was conducted after excluding children who failed to complete the task and the same results were obtained. 
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performed the same across all the three-word lists (Table 29). These results are different 
from Time Two. 
 
4.3.3.2.2 Correlation 
The relationship between the predictor variables phonological awareness, phonological 
short term memory, visual short term memory, Verbal IQ and the predicted reading 
ability measures amongst the second year primary school Kuwaiti children, was 
investigated by the Pearson correlation. The correlation analysis (as well as the 
following regression analysis) was conducted following the same techniques which 
were applied in Time Two. 
 
The correlation matrix in Table 32 indicates a positive and significant correlation 
between reading ability and phonological awareness and reading ability and 
phonological short term memory approaching an alpha level of 0.001 and 0.01, 
respectively. Surprisingly, there is a correlation between reading ability and visual short 
term memory and it is negative because of the scoring process (see page 59). The 
relationship between reading ability and visual short term memory was not significant 
(Table 32). 
 
Table 32: Time Three, Pearson’s correlations between the variables measures of 78 participants 
Tasks 1 2 3 4 5 
1. Reading ability ___     
2. Phonological awareness .61*** ___    
3. Phonological short term 
memory 
.3** .23* ___   
4. Visual short term 
memory 
-.11 -.21 -.17* ___  
5. Verbal IQ .32** .41*** -.05 .05 ___ 
Statistical significance: *p < .05; **p < .01; ***p < .001 
 
 
4.3.3.2.3 Regression 
Hierarchical multiple regression was performed to investigate the ability of phonological 
awareness, phonological short term memory and visual short term memory to predict 
reading ability, after controlling for Verbal IQ and age (Table 33). In the first step of 
hierarchical multiple regression, two control variables were entered which were Verbal IQ 
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and age. This model was statistically significant F (2, 75) = 4.27, p<0.05 and explained 
32% of variance in reading ability. After entry of the predictor variables at step 2, the 
model was still significant, F (5, 72) = 9.8, p<0.001, and now explained 63.6% of the 
variance. Therefore R was 30.3%. The table below shows that the only significant 
predictor out of three predictor variables of reading ability was phonological awareness. 
The β coefficient associated with phonological awareness (0.52) is positive, indicating a 
direct relationship in which higher numeric values for phonological awareness are 
associated with higher numeric values for reading ability. The results are consistent with 
the cross-sectional study results as well as Time Two results. 
 
The same regression steps were also conducted excluding phonological awareness as one 
of the predictor variables, and Verbal IQ and age were entered in the first step as control 
variables. This model was statistically significant F (2, 75) = 4.27, p<0.05 and explained 
32% of variance in reading ability. After entry of the predictor variables at step 2, the 
model was also significant, F (4, 73) = 4.71, p<0.01 and explained 45.3% of the variance. 
Therefore R was 10.3%. The results indicated a significant prediction of reading ability 
for phonological short term memory (Table 34). This was also found in the cross-sectional 
study but not in Time Two. 
 
Table 33: Time Three, Hierarchical multiple linear regression analysis including all the variables 
Tasks R R2 R2 change B SE β 
Step 1 .32 .10     
Verbal IQ    .28 .1 .32** 
Age    -.1 .26 -.04 
Step 2 .64 .41 .30***    
Verbal IQ    .1 .1 .11 
Age    .01 .22 .01 
Phonological awareness    .44 .1 .52*** 
Phonological short term 
memory 
   2.29 1.17 .19 
Visual short term 
memory 
   .12 .38 .03 
Statistical significance: *p < .05; **p < .01; ***p < .001 
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Table 34: Time Three, Hierarchical multiple linear regression analysis when excluding phonological 
awareness 
Tasks R R2 R2 change B SE β 
Step 1 .32 .1     
Verbal IQ    .28 .1 .32** 
Age    -.09 .26 -.036 
Step 2 .45 .21 .1*    
Verbal IQ    .29 .1 .34** 
Age    -.09 .25 -.04 
Phonological short term 
memory 
   3.65 1.3 .3** 
Visual short term 
memory 
   .12 .38 .03 
Statistical significance: *p < .05; **p < .01; ***p < .001 
 
4.3.3.3 Summary of the Time Three Data 
In summary, during the Time Three reading ability task, almost a quarter of the total 
number of children were not able to do the task, while the majority did some and a few 
completed the entire task. Children‘s reading ability performance scores in both MSAW 
and KShW were almost the same, but they found it difficult to read KLDW compared to 
the other two word types. The phonological awareness task results indicate that more 
children were able to delete the larger unit rather than the phoneme, across all word 
lists. Children who were able to complete the task or some of the task performed almost 
the same across all word type lists. There was no difference between children‘s 
performance across the three word type lists. 
 
The correlation analysis showed that there are relationships between reading ability and 
all the cognitive variables. However, according to the regression analysis, only 
phonological awareness out of the three predictor variables was a statistically significant 
predictor of reading ability. However, when the same regression steps were conducted 
excluding the phonological awareness as one of the predictor variables, phonological short 
term memory significantly predicted reading ability. 
 
4.3.4 Developmental comparison across age group 
In order to assess children‘s developmental ability in all the measures across time, repeated 
mixed measures were run individually for each measure. Results from ANOVA across all 
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the measures showed significant developments in all measures across time.  
 
4.3.4.1 Reading Ability 
To investigate the effect of time on children‘s reading ability across word type lists, a 2 x 3 
repeated mix measures ANOVA was run on the scores across two times only (Time One 
and Time two) and across the three reading ability word lists (MSAW, KShW and KLDW) 
on 78 children. Time One was not included in this analysis as all children were preliterate. 
The main effect of time on reading ability was significant (F (1, 77) = 135.15, MSe= 3.36, 
p<0.001). Post Hoc analysis indicated that children performed differently across the two 
time points and showed that children performed the best during Time Three indicating 
significant developments in the measures across time (Time two M= 2.27 and Time Three 
M= 4.24).  
 
Also, there was a main effect of word type (F (2, 154) = 74.81, MSe= 1.4, p<0.001) and 
Post Hoc analysis showed that children performed differently across word type lists and 
found it easier to read both MSAW and KShW than KLDW throughout the study (MSAW 
M= 3.79, KLDW M= 2.31 and KShW M= 3.67), (Figure 3). There is not an interaction 
between times and word type in the reading ability task (F (2, 154) = 0.61, MSe= 0.94, 
p>0.05).  
 
Figure 3: Comparing children's reading ability across word types during Time Two and Three 
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4.3.4.2 Phonological Awareness 
It was also interesting to explore the effect of time on children‘s phonological awareness 
across word type lists. The development comparison of children‘s phonological awareness 
was conducted only between Time Two and Three but not Time One. This is because of 
the floor effect during Time One. Therefore, a 2 Times (Time Two and Time Three) x 3 
phonological awareness across word type lists (MSAW, KShW and KLDW) repeated 
mixed measures ANOVA was conducted. There was a significant effect of time on 
children‘s phonological awareness (F (1, 77) = 13.73, MSe= 6.35, p<0.001). Post Hoc 
analysis indicated that children performed differently across the two time points and 
showed that children performed the best during Time Three (Time Two M= 3.48 and Time 
Three M= 4.35). 
 
There was a main effect of word type on phonological awareness across time (F (2, 154) = 
0.94, p<0.01). Children performed better on both MSAW and KShW than KLDW (MSAW 
M= 4.01, KLDW M= 3.7 and KShW M= 4.04). Although there was a different pattern in 
Time Two and Time Three, that difference was not enough to cause an interaction between 
times and word type (F (2, 154) = 1.01, MSe= 0.65, p>0.05). This is because at Time Two, 
there was a main effect of word type on children‘s phonological awareness; the KLDW is 
worse than MSAW and KShW. At Time Three, children phonological awareness 
developed across all three-word types and there was still a small difference between word 
types but it was not significant, (Figure 4).  
 
Figure 4: Comparing children's phonological awareness across word types during Time Two and Three 
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4.3.4.3 Phonological Short Term Memory 
A one-way ANOVA was conducted to investigate the main effect of time on children‘s 
phonological short term memory ability. The main effect of time was significant (F (2, 
148) = 17.85, p< 0.001). The results of the Post-Hoc analysis show that Time One differs 
highly significantly from Time Two and Time Three at p< 0.001 but not Time Two and 
Time Three. This indicates that children performed almost the same during Time Two and 
Three (Time One M= 3.51, Time two M= 3.84 and Time Three M= 3.95).  
 
4.3.4.4 Visual Short Term Memory 
A one-way ANOVA was conducted to investigate the main effect of time on children‘s 
visual short term memory ability. The main effect of time was significant (F (2, 140) = 
220.29, p<0.001). The results of the Post-Hoc analysis show that Time One differs 
highly significantly from Time Two and Time Three at p<0.01 but not Time Two and 
Time Three. This indicates that children performed almost the same during Time Two and 
Three (Time One M= 13.98, Time two M= 7.78 and Time Three M= 7.22).  
 
 
 
4.4 Discussion 
This longitudinal study was conducted across three time points; the first two months of 
participants‘ primary school year, the last two months of their first primary school year 
and the first two months of their second primary school year. Five measures were used 
and introduced to all participants over the three occasions. This study was conducted in 
Kuwait to assess the level of Kuwaiti Arabic speaking children‘s reading ability and 
phonological awareness, over the three occasions, and across the three types of words to 
which they have been exposed: MSAW, KLDW and KShW. Also, the relationship 
between their reading ability and their phonological awareness, phonological short term 
memory and visual short term memory during these time points was investigated. 
Additionally, the predictive role of phonological awareness, phonological short term 
memory and visual short term memory in children‘s reading ability during this 
longitudinal study was investigated, while controlling for age and Verbal IQ.  
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4.4.1 Children’s reading ability across word types during three time points 
The present longitudinal study was the first study considering three word types in a 
reading ability measure. It was conducted to investigate children‘s reading ability across 
the three word type lists, MSAW, KLDW and KShW, over three time points. The total 
of children‘s reading ability scores across these word lists was correlated with all the 
other reading related measures, phonological awareness, phonological short term 
memory and visual short term memory. Because all participants were preliterate during 
Time One, reading ability was analysed according to the scores obtained during Time 
Two and Time Three only. The present study results were robust and consistent with the 
cross sectional study results. This is because the results of reading ability across word 
types over Time Two and Three were the same, showing that children found it easier to 
read MSAW and KShW than KLDW even though only MSA consonants were involved 
in all the word type lists. This can be related to three reasons, the orthographical 
familiarity of words, availability of grapheme-phonemes and the accessibility of 
matching between these graphemes and phonemes. 
 
As discussed in Chapter Three (see page 67-68), children found it more difficult to read 
KLDW compared to KShW. This is because these words are perceived as 
pseudohomophones, which are phonetically familiar to speak but not orthographically 
to read (Goswami et al. 2001 and Torgesen et al. 1999). Children rarely see KLDW in a 
written form during their early reading stage compared to the other forms KShW and 
MSAW. Therefore, KLDW are more difficult to read than the other forms. Moreover, 
according to the Grain size theory (Ziegler and Goswami 2005), the availability of 
graphemes and phonemes in children‘s spoken language eases children‘s ability to map 
between graphemes and phonemes. Therefore, children were able to read the KShW 
where both graphemes and phonemes are available more easily than when some of the 
phonemes or graphemes are not accessible in their spoken language, KLDW. Also, 
although MSA is the literary language to which children had already been exposed six 
months prior to Time two and a year and so prior to Time Three, children found it easier 
to read MSAW compared to KLDW. This is because of the frequent, consistent and 
applicable matching between orthographical strings of MSAW and their phonemes 
(Terry 2012), (see cross-sectional study discussion). 
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4.4.2 Children’s phonological awareness across word types during 
three time points 
The phonological awareness task used in the previous cross-sectional study was also 
used in this particular longitudinal study. In the instruction children were asked to 
perform initial phoneme deletion; however, children were not able to manipulate the 
small phonological units and they showed sensitivity to large phonological units across 
all of the three word types, MSAW, KLDW and KShW by typically deleting a larger 
than a single phoneme unit. The results were consistent with the cross-sectional study 
results as well as studies relating to Arabic orthography (Saiegh-Haddad 2007) 
concerning children‘s phonological sensitivity to the large phonological units rather 
than small ones across all of the three word types. This is because, as discussed in the 
cross-sectional study and explained by the grain size theory, during the early reading 
stage, children show sensitivity to larger grain units before the smaller ones (Bradley 
1983 and Bradley 1980; Goswami 1986; Wimmer and Goswami 1994; Ziegler and 
Goswami 2005). During Time Two and Three, the children had acquired MSA for 
almost a year before this study was conducted, which represents an early reading ability 
level (see the cross-sectional discussion). 
 
In addition, as discussed in the cross-sectional study, the nature of Arabic orthography, 
in which the pronounceable units mostly represent syllabic combinations of consonant–
vowel structures rather than a single phonemic segment, can be responsible for the 
children‘s phonological sensitivity level (Almusawi 2014; Saiegh-Haddad 2003; 2005; 
2007), (see the cross-sectional discussion). Moreover, the teaching approach, which 
emphasises the awareness of syllables rather than phonemes in the Kuwaiti mainstream 
schools, can also play an important part in children‘s phonological development 
(Ziegler and Goswami 2005), (see the cross-sectional discussion).   
 
One of the interesting findings of the present study was that children‘s phonological 
awareness across word types was different at different grade levels. During Time One, 
children‘s phonological awareness data displayed the floor effect and therefore were not 
statistically analysed (although the means can be seen in table 16). During Time two, 
children‘s phonological awareness performances differed across word types. Their 
phonological awareness scores in MSAW and KShW were better than their scores in 
KLDW. The results of Time two were not in line with the cross-sectional results that 
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indicated that there was no variation between children‘s phonological awareness across 
word types although all measures applied during both studies were the same. A possible 
reason is related to the difference between the numbers of participants in each study. In 
the cross-sectional study there were 49 participants while during Time Two in the 
longitudinal study there were 81 participants. The greater the number of participants in 
each study, the greater the statistical power will be (Werner and DeSimone 2012). 
 
The results at Time Two were in line with Ibrahim (2010) who found that children 
manipulated phonemes in MSA better than in Palestinian LD. Ibrahim (2010) argued 
that this is because of the close association between children‘s verbal and visual 
abilities. To be more precise, children performed better in MSAW and KShW because 
these are written words with systematic orthographical structures, which are stored in 
children‘s orthographical lexicon (Ibrahim 2010). Thus, the familiarity of the 
orthographic structure of these words can play an important role in children‘s ability to 
analyse words phonetically (Ziegler and Goswami 2005). Therefore, according to 
current findings, although KLD represents children‘s everyday language, they use it 
only for oral communications. On the other hand, children use KShW, which exist in 
both KLD and MSA in everyday communications, written or spoken, and this can make 
them familiar and easy phonetically and orthographically. Besides, MSA is taught at 
school involving various literacy skills: reading, writing and listening. According to the 
literature, reading acquisition can also play a role in children‘s phonological awareness 
(Wagner and Torgesen 1987). Consequently they can perform better in MSAW and 
KShW than KLDW (Brunswick et al. 2012). 
 
On the other hand, during Time Three, there was no difference in children‘s 
phonological awareness performances across different word types. During Time Three, 
participants‘ phonological awareness across word types was the same. A possible reason 
for this might be related to children being more experienced within the language domain 
in general: that is, their natural chronological development in oral communication and 
their simultaneous improvement in literacy acquisition. Therefore children at Time 
Three are better able to engage with the phonological task and to perform the 
appropriate segmentation of words. Indeed, children‘s overall performance on the 
phonological task did improve between Time Two and Time Three. Therefore, as 
children become more proficient in general at phonological awareness tasks, the 
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possible difficulties associated with the KLDW are overcome. Consequently, all the 
varieties of Arabic forms developed to a comparable level during this stage and 
generated the same level of reading difficulty.   
 
4.4.3 The relationship between children’s reading ability and their 
phonological awareness, phonological short term memory and visual 
short term memory across time 
One of the most robust findings in other reading studies, as well as in the present study 
across Time Two and Time Three, is the significant correlation between children‘s reading 
ability and phonological awareness. The regression analysis of the current study data 
showed that phonological awareness was one of the best predictors of subsequent 
development of children‘s reading ability, independent of the variables of age and 
Verbal IQ. The findings are consistent with the previous predictive studies in English 
orthography (Adams 1990; Ellis 1990; Goswami and Bryant 1991; Mann and Liberman 
1984; Rego and Bryant 1993; Rohl and Pratt 1995; Targeson et al. 1994; Perfetti et al. 
1987; Whitehurst and Lonigan 1998) and the predictive studies of Arabic orthography 
(Al-Mannai and Everatt 2005). This is because the understanding of words‘ sound 
structure and the ability to manipulate them are vital in children‘s ability to acquire 
reading skills (see the cross-sectional study discussion). 
 
Besides, the present study data showed that the other reading related skills measured in this 
study, phonological short term memory and visual short term memory, significantly 
correlated with children‘s reading ability for all age groups across Time Two and Time 
Three. The present longitudinal study results regarding the relationship between children‘s 
phonological short term memory and reading ability were consistent with the cross 
sectional study results as well as other studies conducted in English (Brunswick et al. 
2012; Gathercole and Baddeley 1993; Mann and Liberman 1984; Rohl and Pratt 1995) 
and Arabic orthography (Zayed 2013; Siegh-Haddad 2005; Ibrahim 2010; Abu-Rabia 
1995; Abu-Rabia and Sieghel 2002; Abu-Rabia et al. 2003; Elbeheri and Everatt 2007; 
Elbeheri et al. 2011). This is because phonological short term memory function is about 
placing information about words into children‘s memories and retrieving it when it is 
needed. Moreover, phonological short term memory helps children to learn the 
phonological structure of new words and read unfamiliar words, such as in the diglossic 
context, where children learn different forms of the same language including new 
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phonemes and vocabularies in literary Arabic that are not accessible in their spoken 
form. Therefore, phonological short term memory plays a key role in learning to read 
(see the cross-sectional study discussion).  
 
It is worth mentioning that in the cross-sectional study, when phonological awareness 
was excluded from the regression analysis, phonological short term memory became a 
significant predictor of reading ability after controlling for age and Verbal IQ (Mann 
and Liberman 1984). This step was also conducted in this longitudinal study during 
Time Two and Time Three. Whilst the regression analyses for the Time Three data 
showed that phonological short term memory predicted reading ability after excluding 
phonological awareness, this was not the case for Time Two. Therefore, the research 
presented here suggests that phonological short term memory may be linked to reading 
ability. However, caution must be applied to this conclusion as the data at Time Two did 
not show this pattern, and the data for the cross-sectional study and at Time Three only 
showed phonological short term memory ability predicting reading ability when 
phonological awareness was removed from the regression.  
 
In addition, the present findings did show a significant correlation between children‘s 
visual short term memory and reading ability because children may recognise words 
according to their shapes besides their awareness of a word‘s phonological structure. These 
results are in line with studies of English orthographies (Baker 1976; Brunswick et al. 
2012; Carroll 1972; Ellis 1990; Ellis and Large 1988; Kulp et al. 2002; LeFever 1982; 
Schatscheider et al. 2004; Solan et al. 1985; Vellutino et al. 2007; Wesson 1993) and 
Arabic orthographies (Elbeheri and Everatt 2007; Elbeheri et al. 2011; Taha 2008; Taha 
2013), (see the cross-sectional study discussion). However, visual short term memory did 
not contribute any unique variance to the regression model, even when phonological 
awareness was removed.  
 
This may be explained by the nature of the measure used to study children‘s visual short 
term memory. In this measure discrete connected shapes were used, which might not 
reflect the shapes of Arabic orthography. Arabic orthography has complexity stemming 
from the similarity in the shape of letters, number of dots and diacritic marks, short 
vowels, above or below letters, the connection between the letters, together with the 
changing shape of letters depending on their location within the word. Therefore, the 
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present study measure did not reflect the complexity of Arabic orthography, which is 
more than basic isolated square shapes. 
 
The lack of predictive power of the visual short term memory with regard to reading 
ability is consistent with English studies in English orthography (Schatschneider et al. 
2004), but not with the Arabic studies. In studies conducted by Elbeheri et al. (2011) 
and Taha (2008), who were not considering Arabic diglossia, the visual short term 
memory measures showed a predictive validity in reading comprehension and reading 
single vowelized words. The interpretation of this result may be related to the type of 
assessment applied (see above). It may also be related to the age of the participants. For 
example, those Arabic predictive studies of visual short term memory were conducted on 
older children (grades 4-6 in Elbeheri et al. (2011) and grade 6 in Taha (2008), who can 
read non-vowelised Arabic, which is a high level of reading ability that requires 
intensive literacy skills. Therefore, they can depend on their visual memory more than 
their phonological awareness to read. However, the current study investigated this 
predictive relationship during an earlier reading level on younger children who depend 
mostly on their phonological awareness to read rather than their visual memory. This is 
because during the early reading stage, children have learnt to read vowelised words, 
which include vowels above or below the words. The vowels in Arabic produce a 
complicated visual input, but at the same time they facilitate reading accuracy in Arabic. 
Therefore, phonological awareness was the only predictor of reading ability in this 
study, not the visual short term memory. 
 
4.4.4 Developmental comparison across age group 
Results of the reading ability task showed that children‘s reading ability and their 
phonological awareness developed rapidly during the first years of their acquisition and 
they performed significantly better during Time Three. Since reading ability and 
phonological awareness were found to be correlated in the present study during Time 
Two and Time Three, they are developing at the same time. Children in Kuwait receive 
regular classroom literacy activities during school time on a daily basis. Habib-Allah 
(1985) discusses how curriculum techniques for children‘s literacy skills acquisition, for 
example, appropriate textbooks as well as effective teaching approaches, positively 
enhance children‘s reading abilities and produce significant gains in vocabulary, and 
recognition of words and their sound structure in the early years of school (in Abu-
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Rabia 2000). Moreover, children‘s literacy activities at home with their parents and 
siblings, such as story reading, also have a positive impact on children‘s listening 
comprehension abilities as well as their spoken linguistic skills, which consequently 
increase their vocabularies at twice the normal rate (Abu-Rabia 2000; Elley 1991; Elley 
and Mangubhai 1983; Feitelson et al. 1993; Iraqi 1990)  
 
Children‘s phonological short term memory and visual short term memory performance 
also improved over time. There was a significant difference for both phonological and 
visual short term memory scores between Time One and Time Two. These findings are in 
line with Alloway et al. (2006), which indicated that children‘s phonological and visual 
short term memory capacity increases linearly across age starting from the age of four 
years old to early adolescence. There was also a difference between Time Two and Time 
Three. However, this difference did not appear to be significant. A possible explanation of 
why there was not a significant difference between Time Two and Time Three could be 
related to the nature of Arabic orthography and phonology that was discussed earlier and 
the explicit teaching and practice of the phonological awareness in learning to read during 
this critical period. The best way to develop a skill is to practice. Children may 
unconsciously ―prune‖ their cognitive abilities and focus only on what could be most 
relevant and efficient to their needs (Cherry 2010), which are in this case phonological 
awareness and reading development. Phonological awareness, according to the present 
findings, is the most appropriate strategy for children‘s reading development and the only 
predictor of reading ability. Therefore, children make the most use of this ability, which 
consequently reinforces, improves and maintains their phonological awareness apart from 
their other cognitive abilities, phonological and visual short term memory (Cherry 2010).  
 
4.4.5 The significance of the study 
Most of our present findings across the three time points were in line with the results of 
our previous cross-sectional study, which allows us to conclude the following:  
 
 For the first time in a longitudinal study the level of Kuwaiti Arabic speaking 
children‘s reading ability and phonological awareness were explicitly assessed, 
over the three time points and across three types of words. Children found it 
easier to read MSAW and KShW than KLDW even though only MSA 
consonants were involved in all the word type lists.  
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 Although the instructions in the phonological awareness task described a single 
phoneme deletion, children consistently showed sensitivity to large phonological 
units across all of the three word types, MSAW, KLDW and KShW.  
 
 Even though our analysis indicated relationships between children‘s reading 
ability and their phonological awareness, phonological short term memory and 
visual short term memory, the results of our two studies, longitudinal across 
Time Two and three and the cross-sectional, showed that phonological 
awareness was the one and only predictor of reading ability independent of the 
variables of age and Verbal IQ in reading Arabic.  
 
 Although the visual short-term memory measure was further developed for the 
longitudinal study and involved some changes from the cross-sectional study, 
results still did not indicate a predictor role of visual short term memory on 
children‘s reading ability.  
 
 On the other hand, interestingly, some results were obtained from the 
longitudinal study that differ from the cross-sectional study results. Although 
children‘s age during Time Two was the same as children‘s age during the cross-
sectional study, the sample size was different and may play a part in the fact that 
the results in the current study were different from the cross-sectional study. 
Children‘s phonological awareness scores in MSAW and KShW were better than 
their scores in KLDW during Time Two. On the other hand, although the 
children‘s age during Time Three was different from that of the children in the 
cross-sectional study, children‘s phonological awareness across word types 
during Time Three was the same and in line with the cross-sectional results. 
 
 Moreover, some new important findings were reached by the longitudinal 
investigation. First: the present findings showed an improvement pattern of all 
the cognitive abilities over time. Second: there was a relative stability of 
phonological and visual short-term memory abilities between time Two and 
Three.  
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Chapter Five 
General discussion 
 
 
The research reported in this thesis highlights the importance of reading-related 
cognitive skills in Arabic diglossia. This was achieved through various statistical 
analyses of a cross sectional study as well as an exploration of longitudinal study data 
which was conducted over three time points and lasted for almost 14 months. These 
studies are the first to take into account all of the three variations of Arabic that arise in 
Kuwaiti children‘s diglossic context:  MSAW, KLDW and KShW. The research 
revealed that a number of factors affect the acquisition of reading vowelized Arabic and 
these factors are crucial for successful reading development within Arabic children in 
general, and Kuwaiti children in particular. The findings reported in this thesis suggest 
that children call on different cognitive skills to read, such as phonological awareness, 
phonological short term memory and visual short term memory, but children depend 
mostly on their phonological awareness to achieve a successful reading process during 
their early reading stage. The research data will be discussed in this chapter in four main 
sections. First, reading ability and phonological awareness. Second, reading ability and 
phonological short term memory. Third, reading ability and visual short term memory. 
Fourth, developmental changes in linguistic and cognitive skills. Finally, the limitations 
of this research will be presented followed by possible recommendations for future 
studies. 
  
 
5.1 Reading ability and phonological awareness 
This is the first research into Arabic diglossia that has assessed children‘s reading ability 
by having children read aloud single fully vowelized three types of words, MSAW, 
KLDW and KShW. These three categories represent the children‘s linguistic 
characteristics and the different challenge levels in terms of reading ability. The same 
types of words were applied in both the reading and the phonological measure (this 
measure assessed children‘s ability to manipulate the phonological structures of words 
by asking them to delete the initial sound from words). Across both studies it was found 
that the ability to read MSA and KShW was easier than KLDW. Moreover, it was 
  110 
 
shown by Time Two data that children were able to manipulate the phonological 
structure of MSA KShW more easily than KLDW. Another interesting finding emerged 
from the phonological awareness measure in both studies. Data showed that children 
were deleting large phonological units (syllables or consonant-vowels components), 
rather than small ones (single phonemes), across all of the three word types, even 
though a small grain size measure (initial phoneme deletion) was applied. The above 
findings will be explained in this section in terms of four main factors: diglossia, Arabic 
orthography, grain size theory and familiarity of words.  
 
5.1.1 Diglossia  
The frequent mismatch between vocabularies and their orthographic representations in 
Arabic diglossia can have an impact on children‘s reading ability (Terry 2012). The data 
from this study indicated that the children‘s reading ability in KLDW was poor 
compared to MSAW and KShW. For example, most of the words in KLD cannot be 
translated in the orthographic representation. This is because KLD contains nonstandard 
phonemes that are not available in MSA, such as (g), (v), (p) and (ch) so ‗galb‘ in KLD 
is pronounced as ‗qalb‘ (heart) in MSA. Consequently, the frequent, consistent and 
applicable matching between orthographical strings and their phonemes are not always 
accessible in KLD (Almusawi 2014; Terry 2012). This could make the ability to read 
KLDW more difficult than the other two forms of Arabic. 
 
The Arabic diglossia setting which is characterised by discrepancies between MSA and 
LD could also play an important role in the grain size deletion ability in the 
phonological awareness task. For example, once Arabic children start receiving literacy 
instruction in primary school, they learn new words and phonemes that do not exist in 
their spoken Arabic, alongside their growing spoken vocabularies. Therefore the quality 
of the phonological representation of words will be influenced since it raises the load 
for a very specific segmental representation (Saiegh-Haddad 2004). Therefore, their 
phonological decoding for Arabic words could be difficult and might not extend to 
recognition of a single phoneme. 
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5.1.2 Arabic orthography 
It is also important to consider the nature of Arabic orthography as a factor that 
influences children‘s reading ability. To be more precise, as explained previously in this 
thesis, Arabic is considered as shallow and fully vowelized orthography with diacritic 
marks, and a highly consistent structure in terms of phoneme-grapheme relationship, 
especially in the first primary school years (Siegh-Haddad 2005 and Smythe et al. 
2008). This consistency of the orthographic and phonological relationship, which 
simplifies children‘s ability to read, is accessible in MSAW as well as KShW but not in 
KLDW. 
 
For the reason that both MSAW and KShW have consistent structures in terms of the 
phoneme-grapheme relationship, their phonological representation can be easier to 
recover compared to KLDW (Ibrahim 2010). This explanation supports the longitudinal 
study data regarding the phonological awareness ability across word types during Time 
Two. On the other hand, during Time Three, in which data showed improvement of 
children‘s phonological awareness in general, children‘s phonological awareness 
performance across word types was almost the same. A possible reason for this as 
explained earlier might be related to children being more experienced within the 
language domain in general, which helped children to perform better across all word 
types to a comparable level during this stage. 
 
In addition, Arabic orthography might throw light on the interesting results achieved by 
the phonological awareness measure in both studies. The pronounceable units in Arabic 
orthography mostly represent syllabic combinations of consonant–vowel structures 
rather than a single phonemic segment (Almusawi 2014; Saiegh-Haddad 2003). It was 
found that this relationship is consistent in Arabic orthography (Saiegh-Haddad 2003). 
Therefore, children tended to complete the phonological awareness task by deleting 
large phonological units (syllables or consonant-vowels components), rather than small 
ones (single phonemes), across all of the three word types. 
 
The strong association between consonants and their subsequent vowels could also be 
reinforced by teaching approaches in the Kuwaiti schools. As Duncan (2010) claimed, 
children‘s phonological sensitivity to the larger unit can be related to the teaching 
methods. For example, as discussed earlier, in Kuwait teachers in classrooms emphasise 
  112 
 
the awareness of syllables and consonant-vowel components rather than single 
consonants or phonemes.   
 
Although the above explanation is mostly based on MSA orthography and its impact on 
children‘s phonological sensitivity level, it can also apply for KLD, as both 
orthographies differ in diverse manners. This is because LD is derived from the standard 
form and they share many similarities in term of phonology, semantic and syntactic 
characteristics: this is represented by the KSh form. Also, because KLD derives from 
the standard form and they are considered as one language, the same effects on 
children‘s phonological sensitivity levels can be achieved. 
 
5.1.3 Grain size theory 
The other possible factor explaining why children‘s reading performance on KShW was 
better than KLDW while both represent their native Arabic, is the availability of both 
graphemes and phonemes in the children‘s language, which was explained by the grain 
size theory (Ziegler and Goswami 2005). Ziegler and Goswami (2005) believed that 
when both graphemes and phonemes are accessible in children‘s language, learning to 
read will be facilitated. The graphemes are available because they are acquired by 
practice or exposure to books and media while the phonemes were already available in 
their dialects. This, consequently, eases the mapping between phonemes and graphemes 
and makes this process accessible using the same form of language, written and spoken. 
This can also be applied to MSA, as children use this form, both written and spoken, 
during classroom activities. Therefore, children can read both KShW and MSAW more 
easily than KLDW. 
 
The availability of symbols and sounds in children‘s language (MSAW and KShW in 
this study) can also play an important role in children‘s ability to analyse words 
phonetically (Ziegler and Goswami 2005). This assumption supports the results of the 
present study, which indicated that children could manipulate the phonological structure 
of both MSAW and KShW more easily than KLDW. This is because they are written 
words with systematic orthographic and phonological structures that make the 
phonological structure easier to manipulate phonetically than KLD. 
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Although Arabic is considered as a highly consistent orthography with consistent 
grapheme phoneme relationships involving small phonological units, leading to a very 
precise mapping between graphemes and phonemes (Goswami et al 2005 and Joshi & 
Aaron 2006), children‘s performances in the phonemic deletion task showed sensitivity 
to large phonological units rather than small ones across all of the three word types.  
Grain size theory suggests that children‘s age and reading ability level could play an 
important role in children‘s phonological sensitivity level. This is because during the 
early stages of literacy, children develop their awareness of larger grain units before the 
smaller ones (Ziegler and Goswami 2005). This belief supports the current findings 
from both studies in which all participants were in the very early stages of reading 
acquisition, which may have had an impact on their phonological sensitivity level to the 
sound structure of all types of words.  
 
5.1.4 Familiarity of words 
It was found that familiarity of words in print produce better reading accuracy (Hirsh 
and Funnel 1995). During both studies children‘s reading ability in KShW was better 
than the KLDW because they are familiar with their letters and meanings. This is 
because these words represent children‘s literary form, which can be seen in 
schoolbooks, media or newspapers, as well as being included in their dialect form. On 
the other hand, KLD words are phonologically familiar for children to speak but they 
are not orthographically familiar to read, in particular at the early reading stage, 
compared to the KSh words. 
 
The familiarity of the orthographic structure of words, such as both MSAW and KShW 
in this study, can play an important role in children‘s ability to analyse words 
phonetically (Ziegler and Goswami 2005). As discussed earlier, KLD represents 
children‘s everyday spoken language (i.e. oral communications only) while KSh exists 
in both KLD and MSA in everyday communications, both written and spoken. This 
could make the KSh form more familiar than KLD phonetically and orthographically. 
Moreover, MSA is taught at school involving various literacy skills: reading, writing 
and listening. According to the literature, reading acquisition can also play a role in 
children‘s phonological awareness (Wagner and Torgesen 1987). Consequently they can 
perform phonetically better in MSAW and KShW than KLDW (Brunswick et al. 2012). 
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In addition to the above results related to reading ability and phonological awareness 
across word types, this study has also shown that children‘s phonological awareness, 
represented by the total scores of their ability to delete both phonemes and large units, 
still predicted reading in Arabic. This is because the awareness of sounds represents the 
foundation skill for using any alphabetic concept. Since reading ability and 
phonological awareness were found to be correlated, they are also developing at the 
same time, as a result of regular classroom literacy activities during school time on a 
daily basis as well as literacy activities at home  (Abu-Rabia 2000; Elley 1991; Elley 
and Mangubhai 1983; Feitelson et al 1993; Iraqi 1990)  
 
 
5.2 Reading ability and phonological short term memory 
Both studies results showed that reading ability and phonological short term memory 
were correlated. This correlation can be related to the strong correlation found between 
phonological awareness and phonological short term memory (Brady 1986; Brunswick 
et al. 2012; Passenger et al. 2000; Rohl and Pratt 1995). This is because both 
phonological short term memory and phonological awareness are functions of the 
general phonological processing perception that is essential for successful reading 
development (Alloway 2006). In order to read, children should be able to place 
information about words, such as phonological structure and meaning, into their 
memories, retain and retrieve them when needed. This process is vital for reading 
development in the diglossic context where there are different types of words and 
sounds, helping children to learn the phonological structure of new words that are not 
available in their LD but are in MSA. 
 
Some researchers have suggested that there is not a direct influence of phonological 
short term memory on reading (Wagner et al 1997; Alloway 2006).  In the present study, 
although the correlation was significant, the phonological short term memory  was not a 
unique contributor to the regression model. It did however emerge as a significant 
predictor of reading ability when the phonological awareness was removed from the 
regression analysis, in both the cross-sectional study and Time Three of the longitudinal 
study. Alloway (2006) stressed that this can be related to the significant contribution of 
phonological awareness on children‘s reading ability in the early reading acquisition 
period, which is stronger than the effect of phonological short term memory ability on 
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reading development. On the other hand, the Time Two data indicated different results 
from Time Three and the cross-sectional study. The regression analyses for Time Two 
did not show that phonological short term memory predicted reading ability after 
excluding phonological awareness. One possible explanation for the difference in the 
results is that cross-sectional study had less statistical power as it included only 49 
participants (Cohen, 1988). However, these contradictory findings suggest that caution 
must be exercised in suggesting that phonological short term memory is linked to 
reading ability, and that more research is needed to supplement these findings.  
 
 
5.3 Reading ability and visual short term memory  
The present study is the first study investigating children‘s visual short term memory and 
its relation to reading ability in a diglossic context by applying an electronic device with 
a highly sensitive recording technique. The initial results showed that visual short term 
memory significantly correlates with children‘s reading ability. This may be because 
children rely on their visual memory to read a word depending on its shape in addition to 
using their phonological awareness and phonological short term memory (Brunswick et al. 
2012), and it particularly affects the ability to discriminate between letter-like shapes (Taha 
2013). The results of the regression analysis, surprisingly, did not support the view that 
visual short term memory is a predictor of reading ability as had been expected. As 
explained previously, it was thought that this unexpected finding could be related to the 
procedure applied, predictive shapes used and length of the task, and developments to 
the task were applied including procedure, shapes and shortening the length of the task 
during the longitudinal study. However, although the developmental pattern was 
observed across time, the same results were obtained. 
 
The complex features of the Arabic vowelized words may lead to the assumption that 
children‘s visual short term memory abilities play a significant role in children‘s reading 
ability as much as phonological awareness supports reading acquisition in Arabic 
orthography. However, the data indicated that phonological awareness was the only 
predictor of reading ability, which means that children rely more on this particular skill 
to achieve successful reading during this stage. So, while children clearly rely on their 
visual memory to distinguish words, this only occurs when they have already 
memorized and practiced them (Ehri 2005; Sadeghi 2013). Therefore, children 
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recognize words according to the grapheme-phoneme conversion rules rather than the 
graphemic representations of word as a whole (Wimmer & Goswami, 1994). This is 
because when such orthography is transparent, children trust and tend to rely on their 
grapheme-phoneme conversion rules of words rather than the orthographic structure of 
these words (Wimmer and Goswami, 1994). According to our data, during the early 
stages of reading development of vowelized Arabic, children rely more on their 
phonological awareness, which is a more effective learning skill for them to reach a 
successful reading achievement than their visual short term memory. 
 
 
5.4 Limitations  
In any piece of research there are limitations to what can be investigated. Three 
limitations affected this research. 
 
The first limitation to be considered is that, although significant and clear results were 
obtained regarding the relationship between phonological awareness and reading ability, 
some limitations to the phonological awareness task appeared according to the reviewed 
results. It was thought that single phoneme deletion would be the best measure of 
children‘s phonological awareness for two reasons: first, there are clear results showing 
that measures of phoneme awareness are excellent simultaneous and longitudinal 
predictors of early reading skills in English orthography. The second reason related to 
the consistency of Arabic orthography during early reading stage. However, in the 
present research, the measure showed that children could not complete the task, even 
during Time Three where they were aged 7, and tended to delete the larger sound 
instead of the requested sound, the small sound. Therefore, the phoneme deletion task 
applied in this study could be a very precise task that may not be an appropriate tool for 
assessing Arabic children‘s phonological ability. 
 
The second limitation in the present study is related to the visual short term memory 
measure, which was conducted for the first time in an Arabic diglossia context using an 
electronic device with a highly sensitive recording technique. Some developments to the 
task were applied after the cross-sectional study, including procedure, changing some of 
the shapes and shortening the length of the task during the longitudinal study. However, 
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although the developmental pattern was observed across time, the same results were 
obtained. 
 
The third limitation is the availability of standardised tests. There were no standardised 
tests measuring children‘s reading ability and phonological awareness in Kuwait, so 
new reading and phonological awareness tasks were developed particularly for this 
research. This was a time-consuming procedure. 
 
 
5.5 Recommendations 
Our findings show that there is a need for future research to re-examine the degree to 
which phonological short term memory has a predictive role in the development of 
reading ability, in order to achieve clearer picture of this relationship and generalize the 
results. Further, future studies should include more control variables than those included 
in this research (age and Verbal IQ), such as the participants‘ socioeconomic 
background. This is because our results suggest that home activities might influence 
children‘s skills in some way. 
 
Moreover, it will be important to replicate this study using an improved version of the 
visual short term memory task, to reflect Arabic orthographical structure. It should also 
include a syllable deletion task as a measure of children‘s phonological awareness 
ability. It could also prove more effective if it included pre-readers, who are starting to 
acquire vowelized Arabic, and advanced readers, who can read unvowelized Arabic. 
 
Although there is an assumption that there is a strong relationship between graphemes 
and phonemes in Arabic that influences children‘s ability to delete single phonemes, 
teachers also need to enhance children‘s ability to manipulate phonemes, rather than 
focusing only on larger grain units such as syllables. This may provide a better 
awareness of the phonological structure of words, which would consequently improve 
children‘s reading ability. More interestingly, a training study could be conducted to 
support this assumption and to verify the predictor role of phoneme awareness on 
reading ability. For example, this study might include three groups of participants, one 
group as a control group, and two experimental groups each of which are introduced to 
a different type of teaching approach. One type would raise levels of phonemic 
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awareness by emphasizing the awareness of single consonants or phonemes, while the 
other type would raise the awareness of syllables and consonant-vowel components. 
This could provide a wider understanding of diglossia and the nature of Arabic 
orthography and its relationship to children‘s phonological awareness and to reading 
ability. 
 
The research findings are suggestive of the key role played by phonological awareness 
from a young age in Arabic reading ability. Therefore, the awareness of the sound 
structure of words should be enhanced in classrooms by applying a range of literacy 
activities that involve different phonological sensitivity levels. The ability to manipulate 
different phonological grain size units leads to improve reading ability levels (Zigler 
and Goswami 2005). The results of the current study also emphasize the relationship 
between orthographic skills and phonological skills. Therefore, teachers should include 
various activities that enhance children‘s linguistic and cognitive activities for better 
reading achievement. It would be ideal to start with activities leading to the 
development of phonological awareness, because it was found to be a strong predictor 
of reading.  
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Appendix 1- Reading ability task / pilot study 
 
 (International Phonetic Alphabet)  
 
 
 (Arabic Alphabet) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reading ability task 
Words from schoolbooks 
Arabic standard 
Arabic 
Kuwaiti shared 
words 
aanf fīl 
sāḫin kūb 
hātif alwān 
riyāḥ ašyāa 
ruz insān 
Yaḥḍur jumlah 
Afḍal ʿayn 
Yaḍbiṭ kalimah 
riyāḍah ḥarf 
nāfiḏah šams 
Reading ability task 
Words not from school books 
Arabic standard 
words 
Kuwaiti shared 
words 
tanmū bāb 
tajrī Šahr 
ġiḏāa ḥamāmah  
Miqas aaṯʾāṯʾ 
wāḍiḥ Ḥufrah 
jāf fah  baṭ ṭah 
Faarah qiṣ ṣah  
ḥāsūb ṭāwilah 
Aqra ḫarūf 
ašjār ḥalīb 
هيئارقلا هردقلا سايقم  
 تاملكنمض تسيل لولأا فصلل يسردملا باتكلا 
يئادتبلاا 
 تاملكهيبرعلا هغللاب   تاملكهكرتشم  هيتيوك  
ومنت باب 
يرجت رهش 
ءاذغ همامح 
صقم ثاثأ 
حضاو هرفح 
هفاج هطب 
هرأف هصق 
بوساح هلواط 
أرقأ فورخ 
راجشأ بيلح 
هيئارقلا هردقلا سايقم 
 تاملكنمض لولأا فصلل يسردملا باتكلا 
يئادتبلاا 
 تاملكهيبرعلا هغللاب   تاملكهكرتشم  هيتيوك  
فنأ ليف 
نخاس بوك 
فتاه ناولأ 
حاير ءايشأ 
زر ناسنإ 
رضحي هلمج 
لضفأ هملاع 
طبضي هملك 
هضاير فرح 
هذفان سمش 
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Appendix 2- Phonological awareness task / pilot study 
 
(International Phonetic Alphabet)  
 
 
 
 
(Arabic Alphabet) 
 
 
 
 
Phonological awareness task 
Words not from schoolbooks 
Arabic standard 
words 
Kuwaiti shared 
words 
muhḏḏab  Jaw 
yarā ṯʾalj 
Qird rabīʿ 
Jalasat Jamal 
jidār kitāb 
miḏyāa  ḫarūf 
maqʿad ʿalam 
Manzil jazīrah 
miṣbāh  Maktabah 
yafʿal Madrasah 
Phonological awareness task 
Words from schoolbooks 
Arabic standard 
words 
Kuwaiti shared 
words 
Qiṭ Wardah 
ṭaʿām Dars 
samāa Baḥr 
farāġ ṣūrah 
taqūl ṭabīb 
tilmīḏ Jumlah 
bayḍāa farāšah 
ḥikāyah ḥadīqah 
jamīlah Taḥt 
mufīdah Hadiyyah 
 سايقميعولايتوصلا  
 لولأا فصلل يسردملا باتكلا نمض تاملك
يئادتبلاا 
 تاملكهيبرعلا هغللاب   تاملكهكرتشم  هيتيوك  
طق هدرو 
ماعط سرد 
ءامس رحب 
غارف هروص 
لوقت بيبط 
ذيملت هلمج 
ءاضيب هشارف 
هياكح هقيدح 
هليمج تحت 
هديفم هيده 
 يتوصلا كاردلاا سايقم 
 لولأا فصلل يسردملا باتكلا نمض تسيل تاملك
يئادتبلاا 
 تاملكهيبرعلا هغللاب   تاملكهكرتشم  هيتيوك  
بذهم وج 
ىري جلث 
درق عيبر 
تسلج لمج 
رادج باتك 
عايذم فورخ 
دعقم ملع 
لزنم هريزج 
حابصم هبتكم 
لعفي هسردم 
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Appendix 3- Reading ability task 
 
(International Phonetic Alphabet) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (Arabic Alphabet) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Words types 
Kuwaiti dialect 
words 
Kuwaiti shared 
words 
Standard Arabic 
words 
kabat Wardah Aanf 
aūtī šāriʿ ṯʾamarah 
mtrūs sayyārah hātif 
bālṭū bāb riyāḥ 
ḫarbān Jadwal ḥaqībah  
kambal maktab Manzil 
bardah maṭbaḫ sāḫin 
fanīlah yamšī qālat 
تاملكلا عاونا 
هيماعلا هجهللا تاملك هكرتشملا تاملكلا هيبرعلا هغللا تاملك 
تبك هدرو فنأ 
يتوأ عراش ةرمث 
 سورتم هرايس فتاه 
وطلاب باب حاير 
نابرخ لودج ةبيقح 
لبمك بتكم لزنم 
هدرب خبطم نخاس 
هلينف يشمي تلاق 
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Appendix 4- Phonological awareness task 
 
(International Phonetic Alphabet) 
 
 
 
 
 
 
 
 
 
 
 
(Arabic Alphabet) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Words types 
Kuwaiti dialect 
words 
Kuwaiti shared 
words 
Standard Arabic 
words 
ṭaq ṣuwar yarā 
janṭah jamal jidār 
qanafah tuffāḥ yafʿal 
qafšah ḫarūf farāġ 
manḏarah ḥamāmah  ṭaʿām 
nafnūf wardah maqʿad 
dirīšah maktabah ḥikāyah 
zaʿlān farāšah mufīdah 
تاملكلا عاونا 
هيماعلا هجهللا تاملك هيماعلا هجهللا تاملك هيماعلا هجهللا تاملك 
نٖ قِٞ ٟكي 
ٚط٘ش َٔش قاؿش 
ٚل٘ه ضالج َؼلي 
ٍٚله فٝكؼ ؽاكك 
ٙكظ٘ٓ ٚٓأظ ّاؼٖ 
فٞ٘لٗ ؾقٝ ؿؼوٓ 
ٍٚيقؾ ةثحٌٓ ٚياٌظ 
ٕلاػل ةٌاكك ٙؿيلٓ 
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Appendix 5- Visual short term memory tasks’ shapes 
 
 
More Difficult – 2 Parameter Variation 
 
 
 
More Difficult – 2 Parameter Variation 
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Appendix 5- visual short term memory task’s instructions 
 
 
